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on'ble Prime Minister of the country has urged for doubling farmers' income by

2022. To achieve the target, agricultural water management would play a key role

in enhancing agricultural productivity, and farmer's income through multi-
enterprise based farming, value addition of farm produce and better marketing. Despite
spectacular achievements in agricultural production, critical challenges exist with respect
toland and water resources in the country. There has been a sharp decline in average size of
land holdings, mounting pressure on land and water, spatio-temporal variability of rainfall,
declining per capita availability of water, fall in decadal growth rate of net irrigated area,
declining public investments in major and medium irrigation projects, sub-optimal
utilization of irrigation potential, low irrigation efficiency, groundwater depletion and
regional imbalances in groundwater development, insufficient water storage structures for
rainwater harvesting and auxiliary pond or tanks for storage of excess canal water
delivered, low coverage of area under micro-irrigation practices, controlling waterlogging
and soil salinity, combating water pollution and use of wastewater for irrigation etc. With
these background and challenges, this premier institute has been striving continuously
towards research and development on agricultural water management for different agro-
ecological sub-regions in the country, capacity building of associated personnel and
farmers, and transfer of technologies. Significant achievements have been made on the
lines of set targets through different schemes and projects undertaken during the year
2017-18, and I feel extremely happy to bring out the detailed presentation of Institute's
progressin the form of this Annual Report of the Institute for the year 2017-18.



Significant research achievements for the year 2017-18 have been included in this annual report under four approved programs of
the Institute i.e., rainwater management (including waterlogged area management), canal water management, groundwater
managementand on-farm technology dissemination (including wastewater management, water policy & governance). Our scientists
are actively involved in development of irrigation plans; safe drainage of excess water, computing virtual water and water trade
potential for agro-based products; development of runoff water recycling, and land modification/shaping technique for enhancing
productivity; water and nutrient self-reliant farming system for rainfed areas; climate resilient agriculture, groundwater
management for enhancing adaptive capacity to climate change, design of groundwater recharge structures for hard rock areas,
assessment of groundwater contamination and its management, options for enhancing irrigation efficiency and development of
integrated farming systems in canal commands, water saving techniques in rice and rice-fallow areas through pulse crops,
standardizing micro-irrigation technologies, water budgeting for aquaculture including prawn farming for enhancing water
productivity. For management of waterlogged areas, drainage planning of eastern coast delta and optimal cropping pattern; index-
based flood insurance and post-flood disaster management has been suggested. Studies are being carried out for bioremediation of
polluted water, impact assessment of industrial wastewater, development and evaluation of mini-pan evaporimeter for irrigation
scheduling, intensive horticultural system for improving farm income from degraded lands, social and sustainability implications of
water management interventions. A substantial work has been done for livelihood improvement of tribal farmers through water
managementintervention and revival of village ponds through scientific intervention. Our institute has also initiated development of
web-based expert system on agricultural water management.

Under the Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) of the Government of India, Institute has played a major role in capacity
building for projectimplementing agencies of Government of Odisha and for farmers of Bihar. In addition, differentagricultural water
management related issues at the regional level are being addressed by different centres under the AICRP on Irrigation Water
Management. Through ICAR-Agri-Consortia Research Platform on Water project, institute has successfully installed rubber dams in
different agro-ecological regions of India, initiated improvement strategies for higher water productivity in canal commands, drip-
irrigation in horticultural crops, eco-friendly wastewater treatment, multiple use of water in aquaculture production systems,
addressingissues related to water governance and policy. With the aim of dissemination of technology and working with farmers, our
scientists are involved with thirty adopted villages across seven blocks in Odisha under Mera Gaon Mera Gaurav (MGMG)
programme; conducted training programs for Government officials, farmers and students on various aspects of water management;
conducted Krishi Unnati Mela, and showcased technologies developed by the institute through demonstration, Kisan Mela, Kisan
Gosthi, exhibitions etc. Scientists of the Institute have published a good number of research papers in reputed and peer-reviewed
journals, books/ bulletins/ training manuals and popular articles during the year 2017-18. ICAR-IIWM has been recognized as ISO
9001:2015 certified research institute in the field of Agricultural Water Management. Our Scientists have received Utkal Diwas
Samman-2017, Fellow Award by prestigious national Societies and Academies in the country, young scientists award, Krishi Vigyan
Gaurav-2017, Swachhata Puraskar, along with many others honoursand recognitions.

[ acknowledge sincerely the valuable guidance, suggestion and support of Dr. T. Mohapatra, Secretary, DARE and Director General,
ICAR; Dr. K. Alagusundaram, Deputy Director General (Agricultural Engineering & NRM), ICAR; Dr. S.K. Chaudhari, Assistant Director
General (S&WM), NRM, ICAR, New Delhi and other concerned officials of the Council. I express my sincere thanks to the esteemed
Chairman and members of QRT, RAC and IMC for their valuable guidance, inputs and involved support. [ thank all members of IRC,
Chairman, program leaders and members of different institute committee, staff of administration and finance section of the Institute
for help, co-operation and smooth functioning of the Institute. The publication committee deserves applaud and appreciation for
their untiring efforts in compilation and editing the Annual Report, and its timely publication. [ hope that our Annual Report will be
immensely useful for stake holdersi.e. policy makers, researchers, development functionaries and the farmers.

(S.K.Ambast)
Director, ICAR-ITWM

June 30,2018
Bhubaneswar



aut et &= P ford o vd Nius a stk @t vl : sefeRk @< ugfa
(1.5 BFIR &F ¥  131510) T URURG YH-TRa! SR 4H- TERT (3SE) HIA UG ) i
T T gk TTH HH: 3.4 3R 3.0 7O HTRYeh T §31T| 57 e T A UTH-URelt 3R eH-
IERT (I8C) U Ul B a1 B ofd SATGHdT R 13.2/87 HieR) HH: 4.5 3R 4.1 70T
HYH UGS |

ydf adg Seer &1 wia Frer gier - gaf de Seet (Hid-gar grafe) o Stdt Ry asn
DI Y- fAFT IYHRU BT JUANT b AR 331 7| I T & O b1 HH I HH
0.50 A% ST ST AT, oI Graia § 330 faratiHiex daTs ot Sifafad ATell &1 S-S
T | TreleT AT 3R YRTSH ¥ TSC B e AT | TIHT 3.4% & Forad sifirasir ora
G I1 i U T € 91 1 Al WRUGAR B GHET Y I € T dASe Bl G § I §
SR, 3 TUTa aTal ofdt bl iferd 1 3R RS Uem & & ol 3a! gRffa
B ILUDHAT S | 37 & & o) fpgri ) SR @ Ao i geg e B |

TRt T e SiiT Ure 7 5Td &1 & H U URIK 1% Ithe i (Rreifufa ardh &
UTeH o, 5 ARG S SIS)/RaR & A Wiih T g & 1Y Jarad TeieH faftr gr gfs wd
e H o1 foreht ot & et STl SUART b1 33,300 B HieR e SR OId & SHIGH-UGH &I
6,300 T-THICR/R deh U ST Yohdl & | 59 T Teh T Uied b 1Y 120 f7 & sfim o6t Saurgepar
BT TR 10.4 T/B IP ¢TI TP AT, T db-11dh DI SUANT dRab T 78.3/8 HIeX o/ B
G ST T 1 ST el § T Ueh T el T ST T SUTGH = o o1 1.84 THICR STl b1
HTIRAGATGS |

e Riars &1 IUanT S3d gaed SadgHdl J gig : T &1 & Hedy0l had [aer™
SARIT oI T 3T Td et - IR e fafy & R & uRumasu draa ue R
3R =01 IUER Bt g H wman SId SdTesmdl Ui g | &l Rigrgal ud gfivar aur
RISSNeIH & HILTH ¥ 20 fhelim/g &1 G A ARSI b YN & HRUIHd $i el Sus H
0.46 9 0.94 T/GHIR AP J1G g8 AU IS oA SAGHATR 2.30 2 6.43/AFHCR dDh g |

Riarg wwg ¥ FAuizor 3g -0 arefiezor tier &1 faer ik geuie : TS
TRA (Gl Rite 3R diaieft (PvC) UTSU & 25 JHt &t 3aTs auT o ave o & (10, 20 3R 30
fh) aret fiR- O areftesRor HeRt & - T | quISSgat (USWB) 310 O 3 arsdidRor
3Hipsl P Y T 3R Tedrsss 3mRA § FAfHa B U9 arsdieror Hiex & arfieror
el & Whex WIe (UTWh) T TaT Id fah 30 JHt o aTel feaTgss 3R 3§ fAftfa it 4=
o AR F 3 it O Y gor B v arefienRur & W1y SR ad e (RA= 0.95)
T gl

TG STAThid &1 § P M dgM od YA Ul & fawey : 39 gRaier o
T 3 9 @1 TS g1 AT YA SRl St AT S & o TrafAd widl &1
R QraToTes - 3n1fics Tderor fara T 3R 8T R oTet R o7 4 Yeuries forar T |

YT UE T &1 Bl & dFY® IUS Siae U= a3 STHUH & 3favid YO (APSIM)
AiEd BT IUANT HRas YR & AT TATR THR &1 B! YUIfdd Iu, aRdfass Iue 3R
IS T SR D1 UgRI BT SHH TITIT 77| gfedrel (dire) Ud Ue (FgR) & 4 &1 Sus 8




3R FHH: 52.6 3R 83.4% AP U a1, Salfes UoTa &
gfearar 3R feHTad U & TamQR H 7 & SUS | 3R
HHTT: 22.5Td 68.2% UT|

GG MUTIRG q1¢ ST (IBFI) 3R WHfa® Muer &
e Ua e - foRR IS & GOugR ot & W% 9| &
TRA BN HHa! B 916 I g aral &ifd o1 e faar
3R a1 Ry &3 § 91¢ UeleH TS dOR &1 T8 | 39 918
TRy aiRkfufaet 33 39 Bd Uee Ao S {3 41 &t
S9d 90T Ay (@ee); Tedt Samwid ufeRidt fewr S
INYE; 60 faT & o & Uiy &7 907 3R T RiwreT
YT HNY UG B TgR T SIH I U o BT gd
fearman

Ted HUis & Siavld RiErg ot gerar § gUR : Sifg=n
T & YaxiTe ford H RefeiR AR Riwrs HHis & sidvia
TR ¥ I SRl R Hofr i Biepar R &
Ty 9 T Iuds ST STl B Bed IdTe & ol
Iy B ferarman | g7 fAftfa Rieng & gfarc efal S anf ora
BT IUIN HRab R ST W R RIS BT YA ISP 4T
B IUS 3.6 T/ AU 9T STGHdT 0.29 fhama/auiex
TH U g3 | A IR Riars fafty ot o o RBiwer R
U &1 ST HITh el &t Hhad § 40% FHH RidTs oid &
IUANT & TTY-T1Y 12.5% SHfUH I I g3 3R o
JATEHA H 87% B! TGIaR! g8 | 59 adb-1d & HRUI, Riarg
Fradr & 164% a% 9fG g3 IR Aferd & T 3fd I Y
3% 17800/8 31780008 dF Tl |

qre} Peflied (MU §d) BT Tha- : Uo, ifeem
3R AffreTg ITot H SR 8.5 URERg & dgd HHRT: I
2050, 2070 3TR 2090 H 4T & el & dTeR e HeH &1 2.5,
4.3-7.1 3R 9.4-11.3% T - B GHUGTT IR TR 8 | HH
qTeR Gefiicd & $H P & o Jeq RiArE T gd &l
35T fadhed 81 NS I9 & SHHIA forel H HR FgHT
&=t o, gag! Riars gl (1.0 IW/CPE) &Y o1 § gl
e fgu RS vomedt & Arem & wermf, sire 3R i
! Hodl | HURE: 51.5, 63.8 3R 63.9% d% dTex Heicd
HH IR |

¥ BT Wt B A aur @ w@reor =g i &
T - Td W GO F Il g fs 9 & Bad &1
TS T & FIY-Fry 3eit (T4 & 9T & SR, A Sl
g31E (DSR) fafty 3R TR fRufa & ded Auvr fafy | e
ORI @ Ueh GAM Y| 3§t b GRM, Jbiede Tl 3R
J& (AWD) faftr 3iR W 7 oI & g & 3 fet are Rams
(3-DAD) faf¥f &t gam1 FRaR a1¢ (CF) Ria faftr & ary &t
TS| 4= Bt Iuat Gt Riars yonferdt #f wifreg &0 4
AU gs | FRR a1g RiTR A Sl ga i d i oa &
T o 3 fei o R faft ud depfete Titeft ofk gt fafy
T O B TId HH: 22 R 28% dP g3 | Ao, TG

RS faftr ) Ja & ot Sara s ar § RN 27 3R 38% Bt
FEIa §s | 3fd: 3T & & o oa o I & 3 fof ame s
faferud dafetres el otk it faftr 1 Sugea urar |

Tt Rieg vonel & weRA &1 eded wA 7
darfET - WERIY I B UHE SR wew REg
gfEreTeT & ford arex ST sifwe! &1 fazayur farar
T $ Abdd o 15 AR P ARl o I B
JUAKIT, 15 IR PI AT WIS Ud dRIddh aTihRUI bl
yfcTd, Aférd g aRafad TS &mar 1 SuanT, S ST
e, RiarE yomel &1 ve=, TioHmes 3R ardfas TR Riarg
IUART & oI SUTd, 15 fagaR Dl AT &dd 9 argd
RS & §iiF $UTd, T Te31 &1 (g Gardl, SR aRafds
T UG 311S HTIuaT 34 fazawor & ford fasan |

U 3R PIE F FHA R GUR GNP TIerAR
(SAP) BT UHTE : THUd $1 gfg Ud HITHelt 3R T B1 3US
TR YW 3RS UIereR Bt [Afi AT &1 Jedic dd &
ford W & Uep U o 7T | 9 URINT o Uk 9 I8 Uit
B3 {5 g1 & 707, ud gf 3R Urey Siffa! UeriF W
IR GRS UTereR & fafirs Wy (0, 25, 50, 75 3R 100
foraium) 8) 3 e vuTa faRaman | afds= St 3iR o=
D Bl B UR a=NTS UiER & Afid TR & §id od
JATCHAT HHRN:11% IR 4% T TR TS |

BT (NICRA) TRESHT #t SUafSA : 4 & Bad |
Tohdl UIYHS IadTaahdl (GPP), UIRTRUfAST d 494, Y&
yifRufae &= fafma (Nep) & At 2 Rear s et
DIART T BT IUIN PR (YT fpar am| g wd
A DI A IR BT RIeg e v &1 St a1 mar|
S vd daa & wudl & ude RiEE A + 100% I
TS SARD! DI AR P g1 & oid foU RiamE Yoma! +100%
TS TS SRD| Bt AT & ded ST T Al IdTadhdl §
HUR: 53.6 3R 68.9% BT GG U g | auf o T T
qedYy STUTRT PV aTDT H 3.0 & ATYART ST &b 1Y
% 71811-98032/8/dN T ATH UTW g3fT, oI STetmepid 3iR
TG TRId &1 I HH P § Hee U g5 | STeroh 9 aim
T 9edd §U SToarg IR & dgd Yold Pt Sird & H1ed I
TSt oo SUANT U Wi s Rid a1 s |

Ri=g @) 788 Hwis ¥ dga e v IargHar A
g : STRIPTY STef YSTH FRIF (IWMI), SDieiell, HIp 30 -
YR e Teie SRIF, YaaR 3R Riars od vaed IR
I URA FHfad SHYU™ RIS (AICRP-IWM),
g8 (MERIY) P P s T Fedl UM ISHT Bl
HERTY I & 1 Aew Rias $fs &7 § Wil w0 9
3 STt IdTadHdl Bl T & ford Y fovam T HERTy
AT & SIHIGT HTst (2001-2011) F $S Fbdd! =
a1 fob T8 TR TuTTelt 31Ut & 31fie R foar 3gt
&, SIafp 3T b T8 bd o & b T8 2009 &b IBRAT




W UMD & IR &Y HH UG PG 8 | 3T BAS
&= 7 Riarg & gt gl o1 udt o & ol Redfes
e ARSI (SAM) SUSBRUT &1 [ Ui ar H g |

effed Yt o e arTar gore : 9 b Sdlehar d JUR
3R & YfHT S 31 TATHT e v & o T -1g T S
T W & S T 39 JanT &l = foan ) forgd fgu
AT 3R 4T & G3MTd &1 UeaR & dgd yuiar 3R S
D 3T Ul B ST T | 3 Bl ob gt [ o
HIS AUl 3R e T 1| BTefifep, SN THed
IS ST & M H 3T & =Y H IS 7T SN Bt
DB (YT UAAR & dad) o B (17.5 TH/8) WK g
3R TP TTY-T1Y 3 HHA UG I 3= Bad UGHadl o
T H o IdTgdar (21.1 fan/g-fidh) dewme! Ifggs |

yoret Rims & qrariore, e sk yafawoiy Tee :
& T8 ywiet Riferd fora o gdf oz ufddt et forat @t
Ui Yoia Riars & gmifoie, e SR uafarofa
dadl B wHsH & o fear w1 agHsa &1 dgdr
rfeHRT HIT ) ORT A 3 ford) T o T & 4= bt 2t
20 YOId 3 U He@uul YfieT MuE B Fdioid, ufEe
Meradt fora 7 IRy &0 9 yoia TR 7 doft § fRrae 311
21 78 Ui 81 & o R @t Fifaal daeF s a1 us
grTfore @y o g g |

PR g A & ol YoId [H: YR Ea1e &1
f&oTs= - NS Isu & Y saie H Ry SReaMTEn
RS & HA 637 BRI &F & 0 YSd GFHR0
el & fafor 3g Twifaa asf &1 fafya fesar mam
FRITGR 71Td & N1 ofd Sag- IRaT & dgd U I 401 HU
(1.2 Hiex =g, 12 Hiex TeRTs) 1 fafor fasar man | g HRor
RT3 & YUTT J Tl al fob TREIST & YUTd 8 (157)
ARG G T 0.7 Hex dd YA TR A IS S| STAT D
foR YoTd QAR BT 3MTeb e 5.7 Jull/ay fpar |

SR Merast R & Yord Uguur &7 STHad : AR
et IRF YR & 9ad 3% IS 3R T8 U I
T 9 a7 H F U 21 guESiy 3 TRWRR 3R
Hohssegs fBREm®!  Ura TeaEIS3R (ASTER) 3R
SEUH (DEM) 3HTFS! BT ITANT TR Yold DI TTERTS 3R
TOTAT ST SHTH T fah T T 3R Yol & ITafids fawersor
IR & ST UFTH AR ¢ Uguu & feam|

T B Gt § FTeaarg uRad= & d8d g8 YoId Uae T :
Tt & GOIRRRATR fTe & AR ST 7119 & Yold Jole 9
Ig Tobd U g3 foh 39 7l & ol o YSTd HeRI ()
651063 T-HTCR AT, 51t fh USTa TR H 1.36 HY. 0% &1 a1
fRTae &1 3HM 1T | Safe 39 g & o o gt fRa
HTHal g B Rtk 0.35 M. 9% Yoia # fiRmae o &t T

U™ & TTAarg 3fide! o1 fa=eyur SRETUT-4.5 TRewd R
HHRM Wied aegHied AIsd (GCM) BT IUTRT B
foran T aut fafte uRexdl dgd HiasT &t ora &1 AT &1
3HA GRIP| b ARA TR b1 1T T3 & HId & dgd
&7, 9gR 5at fde 3R yanT fafd), gaRor WReAeh b
TR 311fe IR fIR R UREx duR fa T | 3ida: S ot
SUAKIAT B G odd Bt AT B T8 3R fafva uRexat &
o Yo TR & YA S g |

faag el W e iRy a1 uHTa - shfe=m
TS & S SN &3 B g ofd Jura] & ATHAH o
Udl Tl 6 IR & AW & GRE ST & i
U] ) BIST oI & Sl fob Riars & o srugerd 81 T
Ul TaquiRHe ayT &d TN (@9RYTd, 3Hd), S fd Xeft o
IR TR 3R G B el 1 YR R Y ofd &
TS & 1Y SHIIE Uiy el ST TN 6 & THTa
F1 eI B & ford foan T1aT| 39 U ¥ I8 uRomy
T g3 fob haet 100% SURIS STt Ridrs &1 ga 1 H 75%
SRS A 3R 25% LG o & AN BT ITANT SHfAH
T gl 3R TS & o AMes AIfad g1 adhar g |

gt o Hidl | By &1 TRAfeTRE : Sifgsm
I & Jihal § PIISe @H & &3 I TdHAd 70% ofd &
T 3R 28% Hal & T HIFEHH S fawreddr § afyd &
3R FY T IUTT & o SRRAET A1 aTeR Heer ez
TaT Ial & Seitg ael § ¥ SIguifir TetfeaT it 2.0
fiyehiom/efier Hiftram 3 Tigar & a1e 3ifire Yagie 3
Safeh Arfeatren fAfmT ! 2.8 fAreiiumm /e o wiew] ar
T Tifeaten e s R Siefta arel S ffkean
wfedcy, ST ueIfesT Ud Shif-ar ohiey &1 ga &
5 ¥ 7 T 31 HITH BT GG R Tobdll € 3R 3D
AR & ey frar ST |

PN T UG TR A9- 1T fa=ios yoredt &1 fawr :
I STeT Teie TR T 991- TR faR gomett fasRia &t 15
O B, SATaTT, T urer SR uRpuTa onfe o =i g1

T UY AT gq HiaTsd 0U &1 faer : sy dRE &
D A T HaTsd U fawmRyd frar ot fs Ry s @ ot
GU o) FTford e o ford werm e |

et T I wron deR TR dien
(THSNE3RSSITY) & d8d o9 & Jafd daa-id] &1
FrHTTE- AT ® Jeaie - fSM I A a8 2014-15
3R T 2017-18 1 T TV 2015-16 H 3 ISH1 & dgd
I Y SR 81 71| afe U Tamed Taie (NRM)
3R HY Hrf & o R R far o @ v 2014-15 dF
P H IR1 T UTeplcls ST e TR 51 UT| AT 39
e P SR 3P Ad ST a1 WHfdw Q1T Yae
HTI IR T & U & a1d FeTar urdl 73 | I S 59




91d &1 T Fxar € b shfsxn & 9 q 98 o Afea
TG e ST Yaier Tl o UTu i Tl e et ] 1

IER oI UG dPp-1Pp! UR UiRNe/@d # ues= &
1Ay A Sfeandt frar @t srefifaet & gumr : sifswn
I & YaTe forel & TR sl o forema! Mia § e
g T (TSP) URANSHT & d8d U7 JeraH, [a-3419 3R
RS ST YA 3t dpb-ie! IR Th Wd USRiH-Tg-UfRrefor
PG AT fHar mar| 39 Ui SRHH & SR
faft Riams ST uanT 3t d-te!, fafvs ol § R ofd
7T faf IR Ad UeR, $iY s 1 96 & ol e v
S DI MaRTh I, 3R AGaTe &1 fafd & fafts aRart
S IaraT AT | wTe RS fafY o) sy urgy R yoneht o1
AT Bq NRd B & o Riars Hid ot oot 24
feart feam & b Togd &R & Iy TISiUrE ursy
UG & gl ST Tiial § Ursy Fdg- YA ueH &1 s |

BRIE B Ulae - 49 DI Adl I adb-te § dfeq 7
YUY, YT TETaT UG, IARPb| b1 ST AT 3R BHIHI-dIeR
& IUINT I MW fHar 71 | 39 3Qmar, BOdl b
IATGHAT 3R frami &t 3 & g & ford a8l & [t
BT B Y R A | TR &) faala ferarman

AP dP-1p| & HTHH | 9 & drard &1 g=:fufor:
= IR & ded I &1 99 foan a1 3R a8l 9 4a,
old, drdld 3R KNPEY P (catchment) oo enfe @
TR TSR B TH AT B Ta&ful i 7| ared &
gt & e & fordl iR iR Tearse sfa fawemon
3R ST & 1 11 TS b1 sy ur faram |

Riag oa yavq W Af9d YRl 9af<a i
TRTISTAT : UG- YR STe Tae TR, Ya%R 3
& faftd 3% 3u uiiRufe! w9 &= & fRa Riak oa
Yt IR RId YR FHfd a4 URAISH & $d 26
Fl & o T GHa0S Ig & w0 | B IIAT 81 39
T & I § 39 T0fad Fl gRT aI-ofd- Ut Jay
Td g1 IR Ufafebdr W gFardt siema T ofd i
U BT 3Tha, 3w auf ara &= § auf 5a ueed,
YOI b e Ud Y- HRUT, GaTsl RiaTg JuIeht ol Hedich,
SITATI Ud 31fereh Hed dTelt Badl H odl Usie, T8l oiel Td
USTel T TSt SUANT, Uy Sat 1 Rirs & ford yanT
TUT O B SATGH AT T P (o1 o MR 37eqg 3ife
I TR TR TR 1 S fhar Srar g |

e IR ST URTErRT S@EuT 59 - UG ey- YR od

SURY 9d & YA SN & ol favly Qurg; fafte
TSaTeH SdTed Tgiadl § Sid & g3t JuNT gRI
Td Fole qYT STd IATEHdl deTT; 78] HAS &3 H Riws
Ugld &1 gedie 9T 3ifd ofd Sdredhd § gUR & o
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Water and nutrient self-reliant farming system for rainfed areas : The net
return from the self-reliant farming system (¥ 131510 from 1.5 ha area) was higher by 3.4
and 3.0 times than traditional rice-fallow and rice-utera (black gram) cropping systems,
respectively. Water productivity for the system (% 13.2 m™) was also higher by 4.5 and 4.1
times, respectively compared to traditional rice-fallow and rice-utera (black gram)
cropping systems.

Drainage planning of eastern coast delta : Drainage planning of eastern coast
delta (Bhargabi-Daya doab) was done using geo-informatics tool. The drainage density
needs to be increased to atleast 0.50 which can be created with additional drain length of
330 km in the doab. Desilting of existing drains and streams are to be taken up. Around
3.4% area in which majority of the water bodies are weed infested or silted needs to be
renovated for storing good quality water and providing irrigation. A crop planning has
also been suggested for these area.

Lessening water use in monoculture of Pacific white shrimp : In Pacific
white shrimp(Litopenaeus vannamei) culture, with best management practice at the
optimum stocking density of 5 lakh shrimp seed ha”, total water use and water exchange
could be minimized to 33,300 and 6,300 m’ ha" respectively, without hampering growth
and production. With this stocking density, shrimp productivity enhanced to a level of
10.4 tha™ in 120 d. Further, using this technique, netincome of ¥ 78.3 could be generated
per m’ of water and 1.84 m’ water isrequired to produce one kg of shrimp.

Enhancing pulse productivity using micro-irrigation : Sprinkler irrigation
at two critical crop growth stages of greengram i.e., flowering and pod formation
resulted in highest water productivity compared to single stage irrigation and control
treatments. Two irrigations and N application at 20 kg ha’ through urea and
Rhizobium increased pod yield of the crop from 0.46 to 0.94 t ha” and net water
productivity from%2.30t0 6.43 m”.

Development and evaluation of mini-pan evaporimeter for irrigation
scheduling : The mini-pan evaporimeters made from galvanized iron (GI) sheet and
PVC pipes with diameters of 10, 20 and 30 cm, and height of 25 cm. The scatter plot of
evaporation from PVC and GI mini pan evaporimeters with USWB open pan showed that
the evaporation from 30 cm GI mini pan had highest relationship (R* = 0.95) with
evaporation from USWB open pan than other mini pans.

Land shaping options for enhancing income in coastal waterlogged
area : This project has been initiated, initial socio-economic survey and water level of
selected sites hasbeen monitored to plan appropriated land shaping.

Study on global yield gap of rice and wheat : The potential yields, actual yields
and yield gap trend of different climatic buffer zones of India were estimated using
APSIM model. The yield gap of rice ranged from 52.6% in Patiala (Punjab) to 83.4% in
Patna, Bihar and the yield gap of wheat ranged from 22.5% in Patiala, Punjab to 68.2% in
Palampur, Himachal Pradesh.



Index-based flood insurance (IBFI) and post-
disaster management : Flood damage was assessed
for agricultural crops in Muzaffarpur district of Bihar
during kharif season and post-flood management plan
was prepared and implemented in flood prone areas.
Crop management interventions such as double
transplanting method of rice (Kharuhan), deep
waterlogging resistant varieties like 'Varsha Dhan’, over-
aged rice seedlings (60 d old) and water chestnut based
farming system have been suggested to provide better
resilience in flood-prone fragile ecosystem.

Improving irrigation efficiency in canal
command : The created available water resources
through the canal linked service reservoir and dug well
based sprinkler irrigation was used for crop production
at Ghurlijore minorirrigation command, Sundargarh. The
created irrigation infrastructures yielded 3.6 t ha" of
paddy crop with water productivity of 0.29 kg m” using
rainwater and supplemental irrigation water from
service reservoir. The introduction of sprinkler irrigation
system helped producing 12.5% higher yield with 40%
less water use, resulting in 87% higher water
productivity compared with check basin irrigation in
groundnut. Due to the interventions, the irrigation
intensity has been enhanced by 164% and average annual
netincome in the target area increased from ¥ 17800 ha™
to%¥178000ha™.

Computed virtual water footprint Water
footprints of rice is likely to increase by 2.5, 4.3-7.1 and
9.4-11.3% in 2050, 2070 and 2090, respectively under
RCP 8.5 scenario in the Punjab, Odisha and Tamil Nadu.
Micro-irrigation is another option for reduction of water
footprints in agriculture. Through dug-well based drip
irrigation system in hard rock areas of Dhenkanal, 51.5,
63.8 and, 63.9% water footprints were reduced when
drip was applied at 80% ETc to cauliflower, potato and
chili, respectively than that of surface irrigation system
(1.0IW/CPE).

Evaluation of rice cultivation methods and
water saving irrigation : Field trials showed that
performance of rice was similar with direct wet-seeding
and puddled transplanting methods during kharif as
well as rabi / summer season. Alternate wetting and
drying (AWD), and irrigation at 3-days after
disappearance (3-DAD) of water were compared with
continuous flooding (CF) during rabi / summer season.
Grain yield was statistically similar in all irrigation
treatments viz. CF, 3-DAD and AWD; water saving was
about 22% in 3-DAD and 28% in AWD compared to CF.
Consequently, water productivity increased by 27 and
38% in 3-DAD and AWD, respectively over CF

Hence, two methods viz. AWD and irrigation at 3-DAD
hold promise with significant saving of irrigation water
forrice farming in the region.

Benchmarking for assessing the performance
of canal irrigation system : Water auditing data of
Maharashtra state was analyzed for major and medium
irrigation projects. Several indicators such as water
availability in reservoirs on 15" October, % of actual
evaporation to live storage on 15" October, target and
actual irrigation potential utilization, water use pattern,
irrigation system performance, ratio between planned
and actual non-irrigation uses, ratio between unutilized
water and live storage on 15" October, conveyance
efficiency of main canals, and actual cropping pattern
were used for this analysis.

Impact of super absorbent polymers (SAP) on
crop growth of rice and groundnut : A field
experiment was conducted to evaluate different doses of
SAP on crop growth and yield of groundnut and rice.
Results show insignificant impact of different doses of
SAP (0, 25,50, 75 and 100 kg ha™) on soil properties, crop
growth and physiological performances. Moreover, water
productivity varied 11% and 4% amongst different levels
of SAP in groundnutand rice, respectively.

Achievements under NICRA projects : Seasonal
and diurnal variation in gross primary productivity,
ecosystem respiration, net ecosystem exchange (NEE) of
rice crop was determined using eddy covariance
technique. Fertigation scheduling experiment was
continued on okra and cowpea crops. Enhanced crop
productivity by 53.6 and 68.9% was obtained in okra and
cowpea, respectively, under drip + 100% RDF
(fertigation) over surface irrigation + 100% RDF (soil
application). Gain of¥ 71811-98032 ha™ annum™ with B:C
ratio of 3.0 was obtained from water harvesting and dyke
based agro-forestry system which helped to mitigate
waterlogged and flood prone areas. Conjunctive use
strategy through groundwater monitoring under
changing climate scenarios in Brahmani river basin was
alsodeveloped.

Enhancing economic water productivity in
irrigation canal commands : A collaborative
research project between IWMI, Colombo, ICAR-IIWM
& AICRP (ITWM), Rahuri (Maharashtra) was taken up
for increasing the economic water productivity
sustainably in command area of Sina medium
irrigation command in the state of Maharashtra.
Benchmarking data (2001-2011) shows about some of
the indicators that canal system is over-performing,
while others indicate it is under-performing referring
state norm of 2009. Systematic asset management



(SAM) tool is under developmental process for
ascertaining the irrigation infrastructure functioning
in the command area.

Intensive horticultural system in degraded land :
To improve water productivity and generate profits from
degraded land, an experiment was conducted in pre-
bearing mango orchard intercropped with papaya and
pineapple under drip irrigation and paddy straw mulch.
No significant differences were observed in vegetative
growth. However, yield / pineapple equivalent yield in
mango intercropped with pineapple under straw mulch
(17.5 t ha™) as well as water productivity in the system
(21.1 kgha-mm™") was significantly higher compared with
other cropping systems.

Socioeconomic and environmental linkages of
groundwater irrigation : Two intensely groundwater
irrigated districts, such as the east and west Godavari
districts, were assessed to understand the socioeconomic
and environmental linkages of groundwater irrigation. In
order to meet the increased evaporative demands of
atmosphere, groundwater has played a pivotal role in the
summer rice cultivation. Consequently, water tables have
dropped faster in the west Godavari district particularly.
The Government's policy appears to be the catalyst of
resource loss, butasocial gain as millions of small farmers
have been benefited.

Design of groundwater recharge structures for
hard rock areas : Potential areas for construction of
groundwater recharge structures were delineated for
637 ha Bargharianala micro watershed located in
Daspalla block of Odisha. Recharge well (1.2 m diameter,
12 m depth) was constructed in rainwater harvesting
structure in Srirampur village. The impact of recharge
structures revealed that the rise in water table depth up
to 0.7 m in dug-wells located within the area of influence
(15 haarea) of the structures. Groundwater recharge was
estimatedas 5.7 cmyear’ for the area.

Assessment of groundwater contamination in
lower Godavari basin : Lower Godavari basin is one
of the most fertile and intensively cultivated area in India.
Using ASTER and DEM data from USGS earth explorer and
CGWB physiography, groundwater depth and quality
were assessed and chemical analysis of water showed
nitrate contamination in northern part of the basin.

Efficient groundwater management under
climate change in sugarcane farming system :
The groundwater budgeting of the Rasulpur]attan village
of Muzaffarnagar district, UP indicates that groundwater
storage for the village was (-) 651063 m’ which estimates
the annual fall in groundwater table as 1.36 m against the

observed data of 0.35 m at nearby Kakada village. The
future climatic data was analyzed using MarkSim Global
Climatic Model (GCM) at Representative Concentration
Pathway (RCP-4.5). The future water demand at decadal
interval was assessed for different scenarios. The
scenarios are formulated considering the area under
sugarcane, improved water conveyance and application
method, number of recharge structures etc. Finally the
water availability was compared with the water demand
and the groundwater table was predicted for different
scenarios.

Impact of industrial wastewater on oilseeds
crop : Assessment of surface water quality of Angul
industrial area in Odisha revealed that most of the
effluents from the industries were discharged during the
monsoon season makes it unsuitable for use as irrigation
to crops. A pot experiment as well as on-farm field in
Banarpal, Angul were conducted to evaluate impact of
using industrial wastewater in conjunction with
freshwater on yield of sunflower and mustard crops
during rabi season. The conjunctive use of 75%
wastewater and 25% freshwater showed significantly
higher crop growth and yield attributes than 100%
wastewater irrigation.

Bioremediation of chromium from polluted
water sources : 70% of water samples and 28% soil
samples collected from chromite mine areas in Sukinda,
Odisha had chromium [Cr (VI)] toxicity, and unsafe for
use in agriculture. Water culture study shows that
aquatic plants - [pomoea aquatica is susceptible beyond
2.0 mg 1" while Salvinia minima has found tolerant up to
2.8 mg 1" in water. Salvinia minima could accumulate 5
to 7 folds more [Cr (VI)] than other three aquatic plants-
Pistia stratiotes, Ipomoea aquatica and Eichhornia
crassipes.

Development of web-based expert system on
agricultural water management : A web-based
expert system on agricultural water management has
been developed including agriculture, horticulture,
fisheries and animal husbandry.

Development of mobile App for remote pump
operation : A mobile App has been developed to
operate pump remotely.

Socio-economic evaluation of water related
interventions under MGNREGS In Odisha,
expenditure under MGNREGS almost doubled in 2015-16
as compared to 2014-15 and in 2017-18. If expenditure
on NRM and agriculture works is considered, till 2014-15
the entire expenditure in agriculture was on NRM. But
afterwards there was divergence between proportion of



expenditure on agriculture & allied works and NRM
works. This preliminary study indicates that NRM works
including water related ones are not receiving due
priority in Odisha.

Livelihood improvement of tribal farmers
through training/ field-demonstration on
improved water management practices : A field
demonstration-cum-training program on 'Pump
operation, maintenance and irrigation application
techniques' was conducted at Birjaberna village in Sadar
block, Sundargarh under TSP project. Different irrigation
water application techniques, field demonstration on
water application methods in different crops, crop water
requirement and aquaculture practices to enhance the
farm income were also briefed to the famers during the
training program. Pipe conveyance facility was extended
in two TSP villages by providing HDPE pipes with quick
action coupler to 24 tribal farmers having irrigation
sources for encouraging to adopt pipe irrigation system
instead of floodingirrigation.

Farmer's FIRST Project : Line transplantation, SRI
method, application of proper doses of fertilizers and use
of cono-weeder were included in the intervention in rice
cultivation. Also, brinjal seedlings and fish fingerlings
were distributed to the farmers for enhancing
productivity and income.

Revival of village ponds through scientific
interventions : Under this project, sites were selected,
survey were done for collecting information about soil,
water, ponds and catchment delineation. Historical
satellite image analysis and extraction of elevation
values of the catchment were done to suggest revival of
ponds.

AICRP on Irrigation Water Management :
ICAR-IIWM acts as a coordinating center of twenty six
centers of AICRP-IWM to carry out basic studies on
soil, water, plant relationship & their interaction and
extension work in the field of assessment of water
availability, rainwater management in high rainfall
areas, enhancing productivity by multiple use of water,
groundwater use at regional level, groundwater
assessment and recharge, evaluation of pressurized
irrigation system, water management in horticultural
and high value crops, conjunctive use of canal and
groundwater, and drainage studies for enhancing
water productivity. Significant finding from different
centers are presented.

Agri-CRP on Water : ICAR-IIWM acts as a
coordinating center of Agri-CRP on Water and six
research projects are continued at this institute namely-

Development and management of integrated water
resources in different agro-ecological regions of India;
Evaluation of irrigation system and improvement
strategy for higher water productivity in canal
commands; Automatic irrigation and fertigation in drip-
irrigated banana; Eco-friendly wastewater treatment for
re-use in agri-sectors: Lab to land initiative; Water
budgeting and enhancing water productivity by multiple
use of water in different aquaculture production systems;
and Institutional and marketing innovations governing
use of agriculture water.

Publication, awards and recognitions
During 2017-18, scientists of [CAR-IIWM published 43
peer reviewed research papers, 10 books / bulletins /
training manuals and 5 popular articles. [CAR-IITWM
has been recognized as ISO 9001:2015 certified
research institute in the field of Agricultural Water
Management. Our Scientists have received Utkal Diwas
Samman-2017, Fellow Award by prestigious national
Societies and Academies in the country, young
scientists award, Krishi Vigyan Gaurav-2017,
Swachhata Puraskar, along with many others honours
and recognitions.

Research projects : Scientists of ICAR-IIWM working
on 20 in-house and 10 externally-funded research
projects along with five consultancy projects.

Training & capacity building ICAR-IITWM
conducted ten advanced capacity building program
under PMKSY; eight farmers-expert interaction cum-
practical training programs benefitting 257 farmers;
three inter-state farmers training program under PMKSY
benefitting 59 farmers; and several other training
programs for government officials / students on various
topicofagricultural water management; eight exhibitions
to showcase ICAR-ITWM technologies.

Mera Gaon Mera Gaurav : Six groups of scientists of
ICAR-IIWM adopted 30 villages across 7 blocks spreading
over 5 districts of Odisha under the 'Mera Gaon Mera
Gaurav' program. Scientists of ICAR-IIWM provided
information on awareness on various areas in agriculture
to the farmers of adopted villages and conducted several
trainings/ interaction meetings.

Swachh Bharat Abhiyan ICAR-1TWM
participated actively in Swachh Bharat Abhiyan and
33 number of cleanliness campaigns were conducted
during 2017-2018 in the Institute main campus,
public places and tourist spots; motivated students
for cleanliness; organized debate, seminars and
trainings.
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The ICAR-Indian Institute of Water Management (erstwhile Directorate of Water
Management or Water Technology Centre for Eastern Region) was established on May
12,1988 with the aim to cater the research and development need of agricultural water
management at national level. The institute is located at Chandrasekharpur,
Bhubaneswar on a 5.71 ha of land along with its main office-cum-laboratory building,
guest house and residential complex. It is situated about 8 km north of Bhubaneswar
railway station and at about 15 km away from Biju Patnaik International Airport,
Bhubaneswar. The location of the Institute is at 20°15' N and 85° 52' E at 23 m mean sea
level. The research farm of the Institute (63.71 ha of farm land) is located at Deras,
Mendhasal (20°30' Nand 87°48' E) and is 30 km away from main institute complex.

Strategies for efficient management of non-farm
water resources for sustainable agricultural productivity

Co-ordinate research for generating location-specific
technologies for efficient use of water resources

Centre for training in agricultural water management

MANDATE

Research achievements

Core research activities of the institute are carried out under four programs, viz.,
rainwater management (including waterlogged area management), canal water
management, groundwater management and on-farm technology dissemination
(including wastewater management, water policy & governance) to solve the
agricultural water management related problems. The institute has experienced multi-
disciplinary team of scientists.

Significantresearch achievements for the year 2017-18 include development of drainage
plan for Mahanadi delta and computing virtual water and water trade potential for agro-
based products. There has been a considerable research work conducted towards
development of runoff water recycling, and land modification/shaping technique for
enhancing productivity, water and nutrient self-reliant farming system for rainfed areas;
climate resilient agriculture, groundwater management for enhancing adaptive capacity
to climate change, design of groundwater recharge structures for hard rock areas,
assessment of groundwater contamination and its management in lower Godavari basin,
options for enhancing irrigation efficiency and development of integrated farming
systems in canal commands, and water saving techniques in rice and pulse crop. With the
aim of water budgeting and enhancing water productivity in aquaculture systems,
stocking density of pacific white shrimp culture has been optimized. For management of
waterlogged areas, drainage planning of eastern coast delta and optimal cropping
pattern; index-based flood insurance and post-flood disaster management has been
suggested. Studies are being carried out for bioremediation of polluted water, impact
assessment of industrial wastewater, development and evaluation of mini-pan
evaporimeter for irrigation scheduling, intensive horticultural system for improving
farm income from degraded land, social and sustainability implications of water
management interventions. A substantial work has been done for livelihood



improvement of tribal farmers through water
management intervention and revival of village ponds
through scientific intervention. Our institute has also
initiated development of web-based expert system on
agricultural water management.

Under the Pradhan Mantri Krishi Sinchayee Yojana
(PMKSY) of the Government of India, Institute has played
amajor rolein capacity building for projectimplementing
agencies of GoO and for farmers of Bihar. In addition to
research and development efforts at the Institute level,
different agricultural water management related issues
at the regional level are being addressed by different
centres under the AICRP on Irrigation Water
Management. Through ICAR-Agri-Consortia Research
Platform on Water project, institute has successfully
installed rubber dams in different agro-ecological regions
of India, initiated improvement strategies for higher
water productivity in canal commands, drip-irrigation in
horticultural crops, eco-friendly wastewater treatment,
multiple use of water in aquaculture production systems,
addressing issues related to water governance and policy.
With the aim of dissemination of technology and working
with farmers, Scientists are involved with thirty adopted
villages across seven blocks in Odisha under Mera Gaon
Mera Gaurav (MGMG) programme; conducted training
programs for Government officials, farmers and students
on various aspects of water management, conducted
Krishi Unnati Mela, and participated in exhibitions to
showcase technologies developed by the institute.

Infrastructure facilities and organization

The institute has state-of-the-art infrastructure facilities
and has four well-equipped laboratories, viz., soil-water-
plant relationship laboratory, irrigation and drainage
laboratory, hydraulic laboratory, and plant science
laboratory with all the latest equipment for research
activities. An engineering workshop also cater to the
needs of the institute. Four field laboratories at farm, viz.,
meteorological laboratory, pressurized irrigation system,
solar photovoltaic pumping system, and agricultural
drainage system also add to the research related inputs.
The institute has a state of-the-art communication facility
with an automatic EPABX system and LAN. The institute
has its own web server and regularly updated website
(www.iiwm.res.in). The entire network administration
of the computers, internet and website management is
looked after by the ARIS cell. The ARIS cell also
accommodates a fully developed GIS laboratory. The air-
conditioned library of the Institute has more than 2000
reference books and subscribes to 14 international and 6
national journals. It has a CD-ROM Server with
bibliographic, database from AGRIS, AGRICOLA and
Water Resources Abstracts. The subscription of
electronic journals and its access through LAN to all the

scientists is another useful facility of the library. The
installed video conferencing and IP Telephony System
facility at the Institute is being utilized for related use
from time to time.

The ICAR-IIWM has linkages with various agencies
through providing training, consultancy, collaboration or
contract research services. It has provided a platform for
public and private sector institutions dealing with water
management research to address their scientific
problems, monitor research and development activities
and their evaluation in a cost effective manner. The
institute has developed linkages with different state and
central government agencies like Watershed Mission
(Government of Odisha), Directorate of Agriculture
(Government of Odisha), Central and State Ground Water
Board, Command Area Development Agency, Government
of Odisha, WALMI, ORSAC to implement farmer friendly
water management technologies in the region. In
addition to ongoing in-house research projects, the
institute is awarded with many sponsored /collaborative
projects by various organizations like Ministry of
Agriculture, GOI; IWMI, Colombo; DST and consultancy
project by World Vegetable Centre-ICRISAT, Andhra
Pradesh; Directorate of Soil Conservation & Watershed
Development, Govt. of Odisha, Bhubaneswar and ATMA
units of Bihar for providing trainings under PMKSY. The
institute is coordinating center for AICRP on Irrigation
Water Management and ICAR- Agri-Consortia Research
Platform on Water, ICAR, New Delhi. Also, ICAR-IIWM has
conducted ICAR entrance examinations for UG, PG, JRF
and SRF atnational level.

Finances

Summary of fund allocation and expenditure of the
institute during the year 2017-18 is presented at the end
ofthisreport.

Staff

At the end of March 2018, ICAR-ITWM had 80 sanctioned
posts (including AICRP-IWM) out of which 59 are in
position. The breakup of the posts under different
categoriesis given below:

Cadre Sanctioned | In Position =~ Vacant
RMP 01 01 nil
Scientific B85 31 04
Administrative 16 12 04
Technical 17 11 06
Supporting 11 04 07
Total 80 59 21
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This program includes research projects on
rainwater management & waterlogged area management

Water and Nutrient Self-reliant Farming
System for the Rainfed Farmers in High
Rainfall Zone

Project Code : IWM/15/168

Investigators: S.K. Rautaray, S. Mohanty, S. Raychaudhuri, R.K. Mohanty, R. Dubey and
S. Pradhan

Identification of suitable dry season crops for self-reliant farming system

Blackgram, cowpea, groundnut, maize, cabbage, and utera (black gram) were grown to
identify suitable crop(s) for the dry season. Yield was highest for cabbage followed by
cowpea grown as vegetable crops with yield recorded on fresh weight basis (Table 1).
Among other crops, the highest yield was noted for maize (3.2 t ha") followed by
groundnut (1.6 tha™). Net Return was the highest for cabbage (% 54370 ha™) followed by
cowpea. Among crops for seed purpose, highest net return was noted for groundnut crop
(X 33127 ha'). Net energy was the highest for maize (35.69 GJ ha") followed by
groundnut (19.33 GJ ha). In order to rank crops for their suitability to self-reliant
farming system in dry season, an index was prepared. Relative weightage was 0.4 for
plant parameters, 0.3 for soil resource parameters and the remaining 0.3 for economic
parameters. This has been modified in our study assigning the relative weightage of 0.3
for plant properties, while soil properties, economics, and energy use were assigned with
0.2 each considering the value of net energy as well as water savings. The relative
weightage of 0.1 was assigned for the amount of water used. Vegetable cowpea was
ranked as the best suitable crop followed by groundnut.

Table 1. Yield, economics, energy and water use of selected crops under self-reliant
farming systemin dry season

Treatments (‘t“lf;.‘}) Ne&i‘?};m En(eé]g{l;r_%) ut N(EEIE E:I;)gy Wa(lrtsrrnl)lse *Index Ranking
Black gram | 0.97 26755 7.37 6.89 173 4.56 3
Cabbage 22.03 54370 12.28 5.34 290 3.83 5
Cowpea 9.17 47145 12.86 4.56 309 4.92 1
Groundnut 1.62 33127 11.05 19.33 309 4.68 2
Maize 87 6250 11.35 35.69 309 241 6
Z‘fcrl‘:;am 022 | 5660 1.72 151 13 444 | 4

*Index considering plant properties (0.3), soil properties (0.2), economics (0.2), energy (0.2) and water use (0.1).
**Uterablackgram was grown under the residual of inorganicand organic nutrition.



Reduction of energy use in rice crop under
self-reliant farming system

Energy use for rice crop under the self-reliant farming
system was 6.24 G] ha™ as compared to 10.2 G] ha” under
the conventional system. This was due to substitution of
inorganic fertilizers with Sesbania green manure (58 kg
N, 10 kg P,0.and 19 kg K,0 ha™) and vermicompost (22 kg
N, 30 kg P,0, and 21 kg K,0 ha™), and also due to less
labour used for weeding in Sesbania incorporated plots.
The energy used for raising Sesbania was very low
compared to manufacture of chemical fertilizers,
especially for N requiring 61 M] energy for 1 kg fertilizer.
The energy input for rice cultivation was partitioned as
renewable and non-renewable energy from sustainability
point of view. The non-renewable energy use was 1.93 GJ
ha™ under the self-reliant farming system. It was 74% less as
compared to the conventional farming (7.49 GJ ha™).
Renewable energy accounted 69% of the total energy input
for rice cultivation under the self-reliant farming system
indicating the sustainability of the practice. In case of
conventional practice renewable energy inputwas only 26%.

Economics of the self-reliant farming
system

Green manuring with Sesbania 14.1 t ha” (58:10:19 N:
P,0.:K,0) and vermicompost 3 t ha'resulted in 4.3 t ha™
rice grain in kharif 2017. The net return was worked out
as3 26063 ha' (Table 2). After harvest of rice, dry season
crops (cabbage and cowpea as vegetables, groundnut as
oil seed, blackgram as pulse and maize for grain) were
grown using vermicompost. The mean net return from
these dry season field crops was ¥ 23169 ha’. Water
harvesting farm pond (3894 m®) provided a net return of
328488 from fish and ¥ 5000 from lotus. Papaya and
banana grown on pond dyke (4.5 m wide at top) with drip
irrigation resulted in net return of ¥ 49272 per annum.
The net return of self-reliant farming system was
¥ 131510 from 1.5 ha area (3 87675 ha™). The net return
from kharif rice was ¥ 26063 ha' and ¥ 2693 for
blackgram grown as utera crop in dry season. Thus, the
income from the self-reliant farming system was 3.4-
times higher than the rice-fallow and 3-times higher than
therice-uterablack gram cropping system.

Table 2. Netreturns per annum from self-reliant farming system vs Rice-utera blackgram cropping system

Farming/cropping System | Components Area (m°) Netreturn () Remarks
Self-Reliant Farming System
Rice 10000 24239 Rice in kharif season
Dry season crops 10000 23169 Vegetables, gr.oundnut, black gram,
arhar and maize
Water harvesting 3894 33488 ¥ 28488 from fish and ¥ 5000 from
pond lotus
¥ 14907 from 80 papaya plants and
deneiovie 882 49272 ¥ 34365 from 180 banana plants
Dyke slope 224 1342 Hybrid napier fodder
Total 15000 131510 Equivalentnetreturn of¥ 87675 ha™
Rice-Utera
Rice 10000 26063
Utera blackgram 10000 2693
Total 10000 28756 3-times h.igher net return under
SRFS vs rice-utera

Water productivity of the self-reliant farming
system

Economic water productivity for the self-reliant farming
system was high (Z 13.20 m®). This was due to multiple

use of water for fish, lotus, on-dyke crops and field crops.
Water productivity was 4.5 times higher as compared to
the prevailing practice of rice-fallow system (% 2.90 m*)
and 4.1 times higher as compared to the rice-utera
cropping system using blackgram (3 3.20m").



Components of self-reliant farming system

Drainage Planning of Eastern Coast Delta using

Geoinformatics

Project Code : IWM/15/169

Investigators: S.K. Jena, S. Roy Chowdhury, P.S. Brahmanand and A.K. Nayak

Drainage planning of Bhargabi-Daya doab which falls in
waterlogged areas of eastern India was undertaken.
Analysis of Indian remote sensing satellite images for
generation of land use/ land cover including surface
water bodies of the Bhargabi-Daya doab of Mahanadi
delta was done. The digital elevation data of ASTER
(Advanced space borne Thermal Emission and Reflection
radiometer) Global DEM (digital elevation model) was
obtained from United State Geological Survey (USGS)
earth explorer database. The contour map for the study
areawas prepared.

Improvement of drainage conditions in the study area by
constructing surface drains is required. This would
reduce the drainage congestion problems and water
logging. The estimated drainage density needs to be
increased to atleast 0.50, and another drain length of 330
km is necessary for evacuation of excess water. As
altogether construction of new surface drains may be
difficult for the whole length, renovation of already
existing silted drains and streams may be taken up as
immediate measure. The existing small sluice along the
left bank and right bank of river Bhargabi generally



remain closed during monsoon and are opened during
post-monsoon when water is released from Mahanadi
barrage. The drains emerging from those gates are mostly
silted and infested with weeds without any regular cross
section lacking proper maintenance. All these drains
need desilted. Depending upon the location, the end of the
drain may be converted to a pond or the drain water may
be directed to the sea wherever possible. The location of
the origin of the streams, their length, head difference
between the origin and end points were worked out.

Around 3.4% of the total geographical area of the study
area is under ponds and other water bodies. But most of
them are silted and weed infested with less water storage
capacity. All these ponds need to be desilted and weeds to
be removed. The water stored in the ponds may be used
for aquaculture and irrigation of adjacent agricultural
fields. The excavated earth may be used for strengthening
embankments of the pond and water bodies, and acts as

effective shield against floods. However, all the water
congestion problems cannot be solved with surface
drainage due to non-availability of fall at the outlet.
Hence, with the existing condition, some crop planning is
tobe made. The existing net sown area, cropping intensity
and cropping pattern during both kharifand rabi seasons
has been analyzed for major blocks (Pipli, Delanga,
Satyabadi, Brahmagiri, Kanasa and Puri Sadar) of Puri
district under Daya-Bhargavi Doab. Among the blocks,
Pipli recorded with the highest cropping intensity
(194%) followed by Delanga (180%), whereas the lowest
cropping intensity (141%) was recorded in Brahmagiri
block. The existing cropping pattern reveals that rice,
vegetables and chilli are dominant crops during kharif
season whereas rice, green gram, black gram and groundnut
are the dominant crops during rabi season. Based on the
water resource and drainage scenario, optimal cropping
pattern and some relevant crop management interventions
have been suggested (Table 3).

Table 3. Optimal cropping pattern suggested for selected blocks of Puri district under Daya-Bhargabi doab

Name of Existing
block Net Cropping cropping Suggested cropping pattern and crop management interventions
cropped | intensity  pattern
area (ha) (%)
Kharif Rabi Kharif Rabi

Pipli 19,305 |194 Rice/ Rice/black |The area under maize | The area under green gram and
maize/ gram/ green | and vegetables may be | groundnut may be increased by 15%.
vegetables/ |gram/ increased by 10%. Crop diversification with sunflower
chilli groundnut | Medium waterlogging |and sesamum in 5% NSA.

tolerant rice varieties Raised and sunken bed system
like Durga.

Delanga 18,014 |180 Rice/ Black gram/ | The area under maize | The area under green gram and
vegetables/ |green gram/  and vegetables may be |groundnut may be increased by 20%.
chilli rice/ground | increased by 15%. Crop diversification with sunflower

nut Medium waterlogging |and sesamum in 5% NSA.
tolerant rice varieties Sunflower, bitter gourd and sweet
like Durga. potato with zero tillage in post flood
situation.

Satyabadi |13,398 174 Rice/ Rice/black | The area under The area under green gram and
vegetables/ |gram/ green | vegetables may be groundnut may be increased by 10%.
chilli gram/ horse | increased by 5%. Raised and sunken bed system.

gram/ Over aged rice seedlings | Sunflower, bitter gourd and sweet
groundnut | of 60 days age. potato with zero tillage in post flood
Kharuhan (Double situation.
transplanting) method

Kanasa 17,023 154 Rice/ Black The area under maize The area under green gram and
maize/ gram/rice/g | and vegetables may be | groundnut may be increased by 10%.
vegetables/ |roundnut/g |increased by 5%. Raised and sunken bed system.
chilli reen gram | Over aged rice seedlings | Spray 2% brine solution to prevent

of 60 days age. premature germination in field.
Bio-drainage with

Casuarinas and

Eucalyptus sp.

Kharuhan (Double

transplanting) method




Brahmagiri | 17,448 | 141 Rice/ Rice/black | The area under The area under green gram and
vegetables |gram/ green | vegetables may be groundnut may be increased by 10%.
gram/ increased by 10%. Spray 2% brine solution to prevent
groundnut | Over aged rice seedlings | premature germination in field.
of 60 days age.
Bio-drainage with
Casuarinas and
Eucalyptus sp.
Kharuhan (Double
transplanting) method
Puri Sadar |16,482 | 160 Rice/ Black The area under The area under green gram and
vegetables/ |gram/rice/ |vegetables may be groundnut may be increased by 20%.
chilli green gram/ | increased by 15%. Crop diversification with sunflower
groundnut | Medium waterlogging |and sesamum in 5% NSA.
tolerant rice varieties Raised and sunken bed system.
like Durga.

Density-Dependent Water Use in Coastal Aquaculture

of Litopenaeus vannamei

Project Code : IWM/15/175
Investigators: R.K. Mohanty, D.K. Panda and P. Panigrahi

An attempt is being made by ICAR-IIWM to quantify the
consumptive water use (CWU), total water use (TWU) or
total crop water requirement (TWR) and consumptive
water use index (CWUI) of commercially important
Litopenaeus vannamei (Pacific white shrimp) at varying
intensity levels to ensure higher water productivity and
profitability. During the third crop, there rearing densities
were studied for Pacific white shrimp, Litopenaeus
vannamei [T,: 0.4 million post larvae (PL) ha”, T,: 0.5
million PL ha”, T,: 0.6 million PL ha"] and water cutback
approach on rearing environment, water use efficiency,
water foot print and production performance.
Conditional water exchange was carried out based on
water quality parameters. Water quality suitability index
was very good (7.5 - 9.0) up to 13", 10" and 5" week of
culturein T, T, and T,, respectively; which was attributed
to rearing density, smaller-sized shrimp and low early
feed input. Optimum rearing density of 50 PL m” (T,)

led to total water use of 3.33x 10'm’. Itwas an effective way
to improve shrimp productivity (10.4 t ha™ 120 d),
consumptive water use index (1.84 m* kg biomass), total
water footprint (1,229 m’t”* biomass) and net consumptive
water productivity (% 78.3 m”). L. vannamei culture with
low to moderate water exchange as in T,, helped uphold
water quality suitable for the shrimp growth, improved
water use efficiency (0.58 kg biomass m” water),
minimized sediment load (43.5 m’ t' biomass),
effluent outputs (0.63x 10* m®), pumping cost (% 1,957 t'
biomass produced), and ratio of output value to the
cost of cultivation (1.97) (Fig. 1). The knowledge
resulting from this study could offer the basis to
augment shrimp rearing efforts and the water
management approaches will help in preventing
the production of waste and effluent while
increasing water use efficiency and production
performance (Fig. 2).
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Fig. 1. Treatment-wise water use, water productivity, water footprint, total and consumptive water use efficiency, and ratio of output
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Fig. 2. Graphical abstract of aquacultural water management in monoculture of L. vannamei

Water Use Efficient Practices for Successful
Establishment and Yield Enhancement of Pulse
Crops in Rice Based Cropping System

Project Code : IWM/16/179

Investigators: P.S. Brahmanand, S. Roy Chowdhury, P. Panigrahi, P. Nanda and S. Raychaudhari

A field experiment was conducted for the second year in
the research farm of ICAR-Indian Institute of Water
Management, Mendhasal, Bhubaneswar, Odisha to
investigate the effect of different water management and
nutrient treatments on growth performance of
greengram under rice-based cropping system. Split-plot
design was adopted with three main-plot treatments of
irrigation (M;: control, i.e. no irrigation; M,: sprinkler
irrigation once at flowering stage; M,: sprinkler irrigation
twice at flowering and pod formation stages) and four
sub-plot treatments of N application (S,: control, no
nitrogen; S,: N at 20 kg ha” through urea; S,: Nat 20 kg ha™
through urea along with Rhizobium inoculation and S, : N
at 40 kg ha" through urea) with three replications. In

addition, six levels of irrigation (FI: full irrigation, 120%
FI, 80% FI, 60% FI, 40% FI, 20% FI and control (no
irrigation) were imposed in different growth stages of
crop under both surface and sprinkler irrigation to
develop water production function in greengram. The
initial characteristics of soil were analyzed for second
year. The mean soil pH, EC, N, P and K are 4.87,96 uS cm’,
188 kg ha”, 13 kg ha” and 85 kg ha" respectively. The
analyses of surface soils at harvest showed decreasing
trend (M,>M,>M,) in N and K, whereas P content did not
show much variation. Rhizobium treatment showed
healthy nodulation ensuring efficacy of the treatment
applied. The number of nodules per plant was 13 to 21.
The fresh nodular biomass varied between 119 and 235



mg plant™. The native rhizobial population was absent in
the soil.

In the first year of experimentation i.e. 2017 (rabi), the
pod yield of greengram was found to be significantly
higher (820 kg ha") in two stage sprinkler irrigation
compared to one stage irrigation and control (Fig. 3).
Similarly, the higher pod yield of greengram was recorded
with combined application of 20 kg N ha" supplied
through urea and Rhizobium inoculation (800 kg ha™)
compared to 20 kg N ha” supplied through urea alone.
Among interaction treatments, two sprinkler irrigations
with 20 kg N ha” supplied through urea and Rhizobium
inoculation resulted in the highest pod yield of 940 kgha™.
It was due to higher number of pods per plant, number of
seeds per pod and test weight with increment in
irrigation and nitrogen. Two irrigations and 20 kg N ha™
through combined application of urea and Rhizobium
increased pod yield from 0.46 t ha” to 0.94 t ha™ and net
water productivity (from 2.3 to 6.4 ¥ m™) in greengram.
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Fig. 3. Pod yield of greengram as influenced by irrigation and
nitrogen application

During 2018, crop growth parameters viz., plant height
and dry matter accumulation were recorded at 15,30 and
45 days after sowing (DAS) and crop growth rate was
computed for 15-30 and 30-45 DAS. The results revealed
that plant height and dry matter accumulation were
found on par among the irrigation treatments at 15 and
30 DAS as the irrigation treatment was applied at
flowering stage (34 DAS). However, sprinkler irrigation
twice (M,) resulted in significantly greater plant height
(27.6 cm) compared to single irrigation (M,) and no
irrigation (M,) at 45 DAS. Similarly, crop growth was
better with N application at 40 kg ha” applied through
urea (S,) compared to the N @ 20 kg ha™ through urea (S,)
and no nitrogen application (S,). However, Rhizobium
inoculation and N application at 20 kg ha™ (S,) was
statistically similarto S,.

Periodical observation was taken on net photosynthesis
rate, stomatal conductance and transpiration at 20, 30, 40
and 45 DAS. The results showed irrigation showed no
effect on photosynthesis rate but the N application

showed significant variation at 20 DAS itself. Interaction
effect between N and irrigation was not significant.
However, at 45 DAS N application and irrigation showed
significant variation (Table 4). The highest net
photosynthesis rate was observed at M,S, and M,S,
treatments.

Under different growth stage-based irrigation
treatments, irrigation water applied and volumetric soil
water content within top 0.6 m soil depth were 26-130
mm and 15.2-24.7%, respectively under sprinkler
irrigation. Sprinkler irrigation saved 20-25% water with
increasing yield up to 25% compared with that under
surface irrigation. The SPAD (21.6-42.4) and PAR (887-
1290 umol m™s™) values were higher with irrigation in the
crop. Yield was found linearly related (R* = 0.89) with the
amount of water applied. The yield response factors were
found as 0.35, 0.85 and 0.20 in initial, mid-growth and
final growth period of the crop, respectively.

Table 4. The effect of both irrigation as well as different N
applications on net photosynthesis rate (umol CO, m*s™)
in greengram grown under differentirrigation levels

Treatment S, S, S S, Mean
M, 7.73 7.70 8.10 8.20 7.93
M, 8.97 9.03 10.27 9.30 9.32
M, 7.93 10.40 13.80 13.07 11.30
Mean 8.21 9.040 10.72 10.19

LSD (0.05) | M:1.83;S:1.69; MxS:3.12

Sprinkler irrigatien;in greengram field



Development and Evaluation of Mini-pan
Evaporimeter for On-farm Irrigation Scheduling

Project Code : IWM/17/183

Investigators: N. Manikandan, P. Panigrahi, S. Pradhan, S.K. Rautaray and G. Kar

An attempthas been made to develop alow costand easy-
to-operate mini-pan evaporimeter for scientificirrigation
scheduling at farm level to increase the water and crop
productivity. The mini pan evaporimeters were
developed using galvanized iron (GI) sheetand PVC pipes
with diameters of 10, 20, 30 cm and height 25 cm, and
were kept on wooden platform. These mini pan
evaporimeters were installed at Agrometeorological
Observatory, [IWM Research Farmand evaporation data
wasrecorded on alternate days at8.30 am.

The evaporation data for about two and half months
(January 21- March 31, 2018) revealed that the standard
deviation of evaporation from 10 cm mini pan
evaporimeter of PVC (5 mm) and GI (4.8 mm) was higher

compared to evaporation from USWB open pan
evaporimeter (3.4 mm). The least standard deviation was
found for 30 cm mini pan evaporimeter of GI (3.4 mm)
and PVC (3.7 mm). The evaporation from PVC and GI mini
pan evaporimeters with USWB open pan showed that the
evaporation from 30 cm GI mini pan had closest
relationship (r = 0.95) followed by 30 cm PVC mini pan
(r = 0.94). The correlation coefficient was the lowest
between USWB open pan evaporation and evaporation
from10 cm PVC mini pan (r = 0.82) and 10 cm GI mini pan
(r = 0.84) (Figs. 4 and 5). The monthly cumulative
evaporation (mm) from USWB pan, GI and PVC mini pan
evaporimeters of different diameters during experimental
period are presented in Fig. 6.
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Evaluation of Land Shaping Options for Increasing
Farm Income in Coastal Waterlogged Area

Project Code : IWM/17/184

Investigators: S. Roy Chowdhury, S.K. Rautaray, R.K. Mohanty, N. Manikandan, S. Mohanty and S.K. Ambast

At the start of experiment, for baseline information,
socio-economic survey of the farmers was conducted
around experimental area at Baghadi and Patna villages
in Ersama of Jagatsinghpur districtin Odisha. The average
land holding of surveyed farmers is 0.77 ha. Average
paddy productivity is 1.34 t ha" due to rainfed lowland
waterlogged ecosystem with marginal use of fertilizer
and local varieties. Average land holding under paddy
cultivation is marginal (0.37 ha) with net return of
74021 ha™. In general, chilli, watermelon and seasonal
vegetables are grown. The average land holding under
such cultivation is 0.13 ha and average net return from
vegetable cultivation is ¥ 37540 ha". Higher net return is
obtained from fresh water aquaculture at ¥ 87083 ha’
pond area with productivity level of 1.44 t ha'. The
average pond size occupied with Indian major carp
cultivation is only 0.18 ha. Litopenaeus vannamei (Pacific
white shrimp) cultivation is arecent trend of intervention
and show productivity of 1.34 t ha™. The shrimp
cultivation with L. vannamei give the highest net return of
¥ 280417 ha" from average pond size of 0.3 ha. Backyard
poultry is practiced with average holding of 13
birds/batch per household and it give annual net return
of ¥ 4530 per household. On an average two cows per
house hold are reared which give net return of¥ 6275 per
annum per family in addition to the milk used for family
consumption.

The above ground water level reached its peak during
month of September 2017 followed by a steady decline
in the following months at village Baghadi (Fig. 7).
In general above ground water level disappear by the
month of December. However, two rains experienced

during the month of November (97 mm) and December
(82 mm) deferred the drop down of above ground water
level in the field. Water level up to 8-11 cm was evident in
the two selected sited even in the month of January 2017
(Fig. 7). The pH of the soil profile ranged between 5.31
and 6.60 at 0-15 cm and 45-60 cm depth, respectively
during monsoon period (September 20, 2017). However,
in post-monsoon period (December 19, 2017), the pH of
the soil profile ranged between 5.67 and 6.17 at 0-15 cm
and 45-60 cm depth, respectively. The electrical
conductivity (EC,,;) of soil during monsoon period
ranged from 0.14 to 0.12 dS m™ at soil depth 0-15, and
45-60 cm soil profile at site 1. However, during
post-monsoon period (on 19.12.2017), EC varied
between 0.07 and 0.04 at soil depth 0-15, and 45-60 cm
soil profile at Baghadi. Similar trend was observed in soils
sampled from village Patna during two seasons.
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Fig. 7. Rainfall and above-ground water level at experimental site
atBaghadivillage, Ersama, Jagatsighpur districtduring2017-18

Global Yield Gap and Water Productivity Atlas (GYGA)

Collaborative Project : ICAR with University of Nebraska, Lincoln, USA

Investigators : P.S. Brahmanand, N. Subash, S.K. Ambast and A.S. Panwar

This project aims to collect and compile the data on actual
yields, yield potential and yield gaps in India to prepare
an atlas, for five major crops namely maize, rice, wheat,
sorghum and pearl millet. The simulation of potential
yields of rice and wheat obtained through The
Agricultural Production Systems Simulator (APSIM) was

further verified and quality control exercise has been
done. Accordingly, the potential yields, actual yields and
yield gap trend of different climatic buffer zones were
estimated. The yield gap of these two crops was assessed
based on the difference between mean actual yields of ten
year period from 2001-2011 and potential yield.



The yield gap of rice ranged from 52.6% in Patiala
(Punjab) to 83.4% in Patna (Bihar) (Fig. 8). As per the
protocol of GYGA, the yield potential of rice of Patiala
climatic buffer zone of Punjab was estimated as 8.32 tha™
using APSIM and its mean actual yield (10 years) was 3.94
tha”, hence the yield gap of about 4.38 t ha™ was recorded
in this climatic buffer zone which accounts to 52.6% of the
potential yield. Similarly, the yield potential of rice at
Patna climatic buffer zone of Bihar was estimatedas 7.36 t
ha" using APSIM and its mean actual yield (10 years) was
1.22 t ha”, hence the yield gap of about 6.14 t ha’ was
recorded in this climatic buffer zone which accounts for
83.4% ofthe potential yield.

The yield gap of wheat ranged from 22.5% in Patiala
(Punjab) to 68.2% in Palampur (Himachal Pradesh
(Fig. 9). The yield potential of wheat of Patiala climatic
buffer zone of Punjab was estimated as 5.92 t ha” using
APSIM and its mean actual yield (10 years) was 4.59 tha’”,
hence the yield gap of about 1.33 t ha” was recorded in
this climatic buffer zone which accounts to 22.5% of the
potential yield. Similarly, the yield potential of wheat of
Palampur climatic buffer zone of Himachal Pradesh was
estimated as 4.32 t ha” using APSIM and its mean actual
yield (10 years) was 1.37 t ha”, hence the yield gap of
about 2.95 tha™ was recorded in this climatic buffer zone
which accounts for 68.2% of the potential yield.
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Fig. 8. Yield gap (%) trend of rice in different climatic buffer
zones of India
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Fig. 9. Yield gap (%) trend of wheat in different climatic buffer
zones of India

Index-based Flood Insurance (IBFI) and Post-disaster
Management to Promote Agriculture Resilience in

Selected States in India

Externally funded project: IWMI, Colombo, Sri Lanka

Investigators : P.S. Brahmanand, S. Roy Chowdhury, S.K. Jena, S.K. Ambast, A.K. Singh, B.P. Bhatt, G. Amarnath and

AK. Sikka

The main objective of this project is to develop index
based flood insurance model and to prepare and
implement post-flood crop management plan. The
project aims to develop multiple research products
focusing on integrating remote sensing datasets, flood
hazard model for data sensitive locations and crop loss
module that can support in upscaling index based flood
insurance (IBFI) to other locations. Further to implement
and evaluate generated products under IBFI umbrella at
developmental scale for multiple crop types in the near
future and to create develop a framework for innovative
post-flood management activities in conjunction with IBFI
to perpetuate agricultural resilience against flood events.

Initial survey was done to assess the crop damage in
operational area i.e. flood affected areas of Gaighat block,

Muzaffarpur district of Bihar. Muzaffarpur district of
Bihar comes under Agro-climatic zone no. IV of Middle
Gangetic Plain Region. It has about 3,15,000 ha of
geographical areaand 2,19,000 ha of net sown area with a
cropping intensity of 130%. It comprises of 16 blocks
namely Musahri, Kurhani, Baruraj (Motipur), Paroo,
Minapur, Saraiya, Sakraa, Aurai, Kanti, Gaighat, Bochaha,
Katra, Sahebganj, Marwan, Bandra and Dholi (Moraul). It
receives an annual rainfall of 1196 mm with 57 rainy days
mainly during June-October. Owing to extreme climatic
rainfall events, this district is extremely susceptible to
floods. The combination of depth (0.4-1.5m) and duration
of flood occurrence (8-32 d) poses severe challenge to
agricultural sector in this district. Rice and maize are
major crops grown during kharif season. The crops like



rice and maize got severely affected due to flood
incidence. Flood water remained in the fields for about
30-45 days and depth varied from 0.3 to 1.4 m. Based on
the flood receding trend and on interacting with the
farmers, the post-flood management plan has been
prepared (Table 5). The farmers have been encouraged to

cultivate hybrid maize variety 'Shaktiman-3' and
vegetable crops like brinjal, tomato and cauliflower in
post-flood situation. Yield loss production function for
rice crop is being worked out under different depths and
durations of submergence which would be employed for
computing flood induced crop damage index.

Table 5. Crop specific post-flood management measures for Muzaffarpur district of Bihar

Crop along with its Scenario Suggested post-flood management options
cultivated area (000" ha)
Rice a’&a’ Double transplanting method (Kharuhan)
(119.3) Deep waterloggingresistant varieties like Varshadhan
a’ Replanting with dapog nursery seedlings
Overagedrice seedlings of 60 d duration
b’&b* Short-duration rice varieties like Prabhat (90 d)
Advancing rabi maize and potato cultivation in case of complete crop damage
# Water chestnutintegrated with aquaculture
Use copper fungicides against bacterial leaf blight
Lentil may be taken up as paira crop
Establishment of horticultural saplings inrice fields
Maize a'&a’ Earthing up
(13.1) Re-sowing and gap-filling
b'&c' Provision of drainage
c’&ct Toria / late-sown wheat/ groundnut, if completely damaged
# Spray with imidacloprid @ 3ml/10 litre to control stem borer
Foliar blight control by Mancozeb @2.5 gl or Zineb/Maneb @2.5-4 g 1" of water (2-4
applications at8-10 d interval)
Potato & othervegetables | a'&a’ Earthing up
(10.0) Replanting and gap-filling
b'&c' Provision of drainage
b’&b* Toria / late-sown wheat, if completely damaged
# Grow nursery on raised beds

“Ifflood occurs in early phase (July 1" week to August 1% week); "If flood occurs in mid phase (August 2™ week to September 2™ week); ‘If flood occurs in

late phase (Sept 3" week onwards)

'Duration of 7 dorlessand depth of 0.25-0.5 m; *Duration of 7 dorlessand depth of 0.5-1m;
’Duration of 8-14 dand depth of 0.25-0.5 m; ‘Duration of 8-14 d and depth of 0.5-1m;

“Applicable for all scenario
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Canal Water
Management

This program includes research projects
on canal water management & related issues

Feasibility Study of Enhancing Irrigation
Efficiency through Improved Surface and
Pressurized Irrigation Methods with Adjunct
Service Reservoir and Open Dug Well

Project Code : IWM/15/172
Investigators: R.K. Panda, R.R. Sethi, S.K. Rautaray, R.K. Mohanty and P. Panigrahi

Impact of service reservoir and dug-ell on water productivity

Impact of the service reservoir along with the dug-well was studied for the monsoon
(kharif) and post-monsoon season (rabi and summer) during 2017-18. It is evident
that due to creation of irrigation infrastructures, crops like paddy in kharif and
groundnut and green gram in summer seasons could be grown as against of
paddy-fallow cropping system prior to the interventions. Paddy crop (var. Lalat)
yielded in 3.6 t ha' with water productivity of 0.29 kg m® using rainwater and
supplemental irrigation water from service reservoir. Introduction of sprinkler
irrigation could produce 12.5% higher yield with 40% less water use, resulting in 87%
higher water productivity compared with check basin irrigation (yield-1.2 t ha™; water
use-400 mm; water productivity-0.3 kg m”®) in groundnut (var. Smruti).

Economics

The economics of crop production and economic water productivity have been
computed and presented in Table 6. The interventions of water resource development
and management in crop production and pisciculture enhanced the irrigation intensity
by 164% and average annual net income in the target area from ¥ 17,800 ha’
(pre-intervention period) to3¥ 178626 ha™.

Table 6. Economics of crop production and economic water productivity

Crops

Rice 54700 42750 11950 | 1.28 5.24 1.14
Rapeseed 41288 23500 17788 | 1.76 13.76 5.93
Groundnut 65713 43225 22488 1.52 23.47 8.03
Green gram 36381 26700 9681 1.36 20.21 5.38
Rice-rapeseed- 368101 189475 |178626| 1.94 14.95 6.43
groundnut +

pisciculture

Rice-rapeseed- 338769 172950 | 165819 | 1.96 14.13 5.76
green gram +

pisciculture

15 = Annual Report 2017-18



Inter-Regional Virtual Water Trade in India through

Agro-based Products

Project Code : IWM/15/173
Investigators: G. Kar and P.K. Panda

With changing global climatic patterns coupled with
declining per capita availability of surface and ground
water resources, sustainable water management in
agriculture is a great challenge in India. With increasing
water demand from other sectors, agricultural water use
in India will face stiff competition for scarce water
resources in future. Therefore, available water resources
would be inadequate to meet the water needs of all
sectors unless the utilizable quantity is increased by all
possible means and water is used efficiently. Adoption of
suitable agro-techniques for crop cultivation is the need
of the hour to produce more crops with less water so as to
manage the declining surface and ground water
resources in India. Now, priority is the computation of
water footprints which indicates the appropriation of fresh
water resources from a particular agro-management
system.

Recognizing the importance of above facts comparative
assessment of water footprints was made under
alternative improved crops and crop management
practices. Through crop diversification in rainfed upland,
water footprints can be reduced significantly. Among
crops tried in Dhenkanal, Odisha during kharif season,
2017, lowest water footprint was obtained from maize
crop (1100 m’t"), whereas from rice it was 2450 m’t"
(Fig. 10). Micro-irrigation isanother option forreduction
of water footprints in agriculture. Through dug-well
based drip irrigation system in hard rock areas of
Dhenkanal,, 51.5, 63.8 and 63.9% water footprints
were reduced when drip was applied at 80% ETc to
cauliflower, potato and chili, respectively than that of
surfaceirrigation system (1.0 IW/CPE) (Fig. 11).
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Fig. 10. Water footprints in diversified crops in rainfed upland in
Dhenkanal, Odisha

Impact of climate change on water footprints in
rice

Global mean surface temperatures for 2081-2100
relative to 1986-2005 is likely to increase by 0.3-1.7 °C,

1.1-2.6°C, 1.4-3.1°Cand 2.6-4.8°C under RCP 2.6, RCP 4.5,
RCP 6.0 and RCP 8.5, respectively. Under RCP 8.5 scenario,

Fig. 11. Water footprints of vegetable crops under drip and
surfaceirrigation in Dhenkanal, Odisha

impact of elevated temperature on virtual water
footprints (m’t") of Punjab, Odisha and Tamil Nadu
revealed that water footprints of rice is likely to increase
by 2.5, 4.3-7.1 and 9.4-11.3% in 2050, 2070 and 2090,
respectively (Figs.12a, b & c). Among the 3 states, higher
water footprint was obtained in Odisha than that of
Punjab and Tamil Nadu.
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Enhancing Water Productivity through Water Management
in Transplanted and Aerobic Rice in Canal Command Area

Project Code : IWM/15/174

Investigators: K.G. Mandal, A.K. Thakur, R.R. Sethi, M. Raychaudhuri and R.K. Panda

Rice is the staple food for half of the world's population,
and rice farming is the livelihood for millions of farmers in
India and Asian countries. It provides an individual in
India with an average of 32% of the total calorie and 24%
of total protein intake per day. Water or irrigation input to
rice farming is typically very high, and of course, it
depends upon growing season, climatic conditions, soil
type and hydrological conditions. Reducing water
requirement of this crop and enhancing water
productivity is a challenge. Therefore, field experiments
were conducted on rice during rabi/ summer season
2016-17 and kharif'season 2017 at the institute research
farm to study the effects of various water management
techniques on transplanted and direct seeded rice with
the aim to enhance water productivity of this crop.

Aricevariety,'Khandagiri' (OR811-2) of 95 days duration
having high potential yield of 6.0 t ha™ was grown during
kharifand rabi/ summer seasons. Direct wet-seeding and
puddled transplanting treatments were imposed during
both the seasons, whereas alternate wetting and drying
(AWD), and irrigation at 3-days after disappearance (3-
DAD) of water were compared with continuous flooding
(CF) during rabi/ summer season. In every treatment,
crop was grown with recommended rate of N, P,0.& K,0
at 80,40 & 40 kgha'. Farmyard manure was applied once
before final ploughing and puddling during kharif season.
Pre-germinated seeds were used for direct wet-seeding
and nursery raising on the same day. Transplanting was
carried out on the puddled soil with 18-21 day's old
seedlings. Standard practices were carried for manual
weeding and plant protection measures against insect-
pests and diseases. Crop physiological and yield
parameters were determined for the crop receiving
different treatment combinations.

Experimental findings show that the performance of rice
was similar with direct wet-seeding and puddled
transplanting during kharif as well as rabi/ summer
seasons. Grain yield ranged from 4.26 to 4.32 t ha' in
direct wet-seeding and transplanting treatments. This
implies thatdirect wet-seeding would be a viable practice
for rice growers in the region. Alternate wetting and
drying (AWD), and irrigation at 3-days after
disappearance (3-DAD) of water were compared with
continuous flooding (CF) during rabi/ summer season.
Grain yield was statistically similar in all irrigation

Rice grown with different treatments viz. a) CF:
continuous flooding, b) 3-DAD: irrigation at 3 days
after disappearance of water, and c) AWD: alternate
wetting and drying
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treatments viz. CE, 3-DAD and AWD (Fig. 13); water saving
was about 22% in 3-DAD and 28% in AWD compared to
CF. Consequently, water productivity increased by 27 and
38% in 3-DAD and AWD, respectively over CF (Fig. 14).
Further, water balance parameters were monitored
through drum culture techniques; and it was estimated
that the average percolation, evaporation and
transpiration rate was as 1.01, 3.45 and 4.41 mm d",
respectively from the puddled transplanted field during
the crop growing period in rabi/ summer season. Higher
yield was attributed to better crop growth and physiology
i.e. better LAI (2.54 to 2.88), SPAD chlorophyll meter
reading (35.5-43.3) and interception of PAR (62-78%),

yield components viz. number of spikelet per panicle in
CF, 3-DAD and AWD under direct-seeded or transplanted
conditions. Nutrient contents were analyzed for grains
and straw obtained from imposed treatments during
rabi/ summer season (2016-17) and nutrient status was
also monitored for post-harvest soils. In general, grain
and straw-N, P & K contents did not vary significantly due
to treatments; post-harvest soil was slightly acidic;
available- N, P and K was found low to medium. Hence,
direct-seeding of rice and two methods viz. alternate
wetting and drying and irrigation at 3-days after
disappearance hold promise with significant saving of
irrigation forrice farming in the region.
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Fig. 13. Grain yield (t ha") of rice (var. 'Khandagiri") with
different water management treatments under puddled
transplanted and wet direct-seeding conditions during rabi /
summer season

Fig. 14. Water productivity (kg m®) of rice (var. 'Khandagiri')
with different water management treatments under puddled
transplanted and wet direct-seeding conditions during rabi/
summer season

CF: continuous flooding, 3-DAD: irrigation at 3 days after disappearance of water, AWD: alternate wetting and drying; differentletters
above bars indicate significant difference at p< 0.05 according to Duncan's multiple range test.

Benchmarking of Public Irrigation Schemes for Improving
Performance of Irrigated Agriculture

Project Code : IWM/16/177

Investigators: A. Mishra, A.K. Nayak, D.K. Panda, P. Nanda and S.K. Ambast

In the year under report, water auditing data of
Maharashtra state was analyzed. About 65 major and
227 medium projects of five different plan groups
(highly deficit, deficit, normal, surplus and abundant)
for last five years (2007-08 to 2011-12) have been
considered for data collection for water auditing. Water
auditing analysis was carried out with a set of
indicators.

Water availability in reservoirs on 15"October

This indicator gives percentage of design live storage
available on the on-set of Rabi season i.e. on 15" October.
Table 7 presents the number of major and medium
irrigation projects with certain percentage of storage.
Maximum number of projects both major and medium
systems have storage of 80-100% of the design live
storage on the onset of rabi season i.e., 15" of October.
Only few irrigation projects are observed to have storage
below 50% on 15" of October.



Table 7. Number of irrigation projects with specific percentage of storage on 15" October

Sl | Storage Number of major irrigation project Number of medium irrigation project

No. (%)  2007-08 2008-09 2009-10 2010-11 2011-12 Av. 2007-08 2008-09 2009-10 2010-11 2011-12 Av.
1 >100 3 2 1 1 2 2 2 2 2 2 1 1
2 80-100 14 10 5 8 7 9 21 10 11 33 29 21
3 | 50-80 1 4 2 5 1 B 4 4 5 5 2 4
4 <50 = = 3 1 2 1 3 6 5 6 4

Water availability percentage for different plan groups of
major irrigation projects (Fig. 15) and medium irrigation
projects (Fig. 16) has been depicted. In case of highly deficit
atthe beginning of rabi season, the reservoir is observed to
be full. In case of deficit, normal and abundant plan groups
of majorirrigation system, the average percentage of water
availability is found to be 76.8, 93.5 and 89.2 %,
respectively. Thus, the deficit plan group of systems has

lowest percentage of water availability. No definite trend
is observed for amongst type of irrigation system. The
average percentage of water availability on 15" October
are found to be 83, 83.29, 88.46, 70.43 and 94.54 % for
highly deficit, deficit, normal, surplus and abundant type
of medium irrigation projects respectively. Thus, in case
of medium irrigation projects, the lowest water
availability is observed in surplus plan group.
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Fig. 15. Water availability in the reservoir as percentage of
design live storage in major irrigation projects

Year-wise average percentage of water availability for
both major and medium irrigation projects showed
that in almost all the years baring 2010-11, the
percentage of water availability in major irrigation
systems is found to be more than medium irrigation
systems. Year 2009-10 is observed to be the worst
year having average water availability percentage as
76.13% and 71.7 % for major and medium irrigation
projects, respectively.

Fig. 16. Water availability in the reservoir as percentage of
design live storage in medium irrigation projects

The other indicators which were used for further analysis
of water audit data are: Percentage of actual evaporation
to live storage on 15"October, target and actual irrigation
potential utilization, water use pattern, irrigation system
performance, ratio between planned and actual non-
irrigation uses, ratio between unutilized water and live
storage on 15" October, conveyance efficiency of main
canals, and actual cropping pattern. The development ofa
user friendly software in Visual Basic programming
language is in progress for analysis of benchmarking data.

Enhancing Yield and Water Productivity in Rice Fallows of
Eastern India through Super Absorbent Polymers (SAP)

Project Code : IWM/16/182

Investigators: S. Pradhan, O.P. Verma, A.K. Thakur and S.K. Ambast

A field experiment was conducted during the rabi season
at the ICAR-IIWM research farm to evaluate the effect of
super absorbent polymer (SAP) on growth, yield and

water productivity of groundnut (cv. 'Smruti'). The
treatments viz. rate of SAP application was 100, 75, 50, 25
kg ha” and those were compared with control i.e. no
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application (C), accordingly treatment symbols were
used. Treatments were laid out in randomized complete
block design with four replications. The groundnut was
growninaplotsize of 5 x 4 m with a spacing of 30 x 20 cm.
The result showed that groundnut pods/pantvaried from
11 (SAP25) to 14 (SAP50), kernel weight from 1039
(SAP25) to 1174 kg ha™ (C), shell weight 608 (SAP75) to

703 kg ha’ (SAP100), pod weight 1647 (SAP25) to
1864 kgha™ (SAP100), shelling percentage 60 (SAP25) to
65 (SAP75 and C), haulm yield 2768 (SAP75) to
3220 kg ha (C). Yield and yield attributes of groundnut
crop were not significantly (P<0.05) affected by the SAP
treatments and no variation in water use and water
productivity among treatments were recorded (Table 8).

Table 8. Yield and yield parameters of groundnut crop grown under different SAP levels

Treatment

Control (SAPO) 13 1174 619

1793 65 3220 286 0.41

SAP25 11 1039 609

1647 63 3078 284 0.37

SAP50 14 1043 701

1744 60 3093 283 0.37

SAP75 ig 1150 608

1758 65 2768 283 0.41

SAP100 12 1162 703

1864 62 3040 282 0.41

CD(P=0.05) ns ns ns

ns ns ns - -

After groundnut, rice crop (var. Lalat) was grown on the
same plot. At flowering stage of rice, LAl varied from 3.84
(SAP75) to 4.02 (SAP100), greenness index as measured
by SPAD from 37 (C) to 40 (SAP75), intercepted PAR from
96% (SAP100) to 98% (SAP25 and SAP50) and were not
significantly (P<0.05) affected by the SAP levels. The
mean residual soil moisture after rice harvest was 0.27
cm’cm” and 0.26 cm’cm” for 0-15 and 15-30 cm soil

layers, respectively which were close to the field capacity
(0.28 cm’cm™). The rice grain yield were also not
significantly (P<0.05) affected under different levels of
SAP application (Fig. 17). The water productivity of rice
showed 4% variation among the SAP treatments, 0.46
kgm™ was the lowest in control and 0.48 kgm” was the
highestin SAP100.
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National Innovations for Climate Resilient Agriculture

(NICRA)

Externally funded project: NICRA, ICAR, New Delhi

Investigators: G. Kar, S. Mohanty, P.S.B. Anand, D.K. Panda and A. Raviraj

CO, sequestration, gross primary productivity
(GPP) and net ecosystem exchange (NEE) in
rice-based cropping system

Gross primary productivity, ecosystem respiration, net
ecosystem exchange in relation with phenology and leaf
area index over rice was studied during kharif season
2017using eddy covariance technique. It revealed that
rice crop was the net sink of CO, from tillering to milk
stage; the seasonal NEE at the end of growing period was
recorded as -308 g C m”. The daily variation of NEE

revealed that maximum net ecosystem exchange was -21
umole m”s™ at 11:30 hr and it was highly influenced by
leaf area index (LAI) (Fig. 18). It showed a day-time
uptake (negative NEE, i.e. uptake of CO, due to
photosynthetic assimilation) and night-time release of
CO, (positive NEE, i.e. emission of CO, due to respiration in
absence of photosynthesis) from the canopy. Diurnal
NEE reached its maximum during panicle initiation to
booting stage and the value ranged between about
12-16 umole m™s™ during the period (Fig. 19).
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Fig. 18. Seasonal variation of gross primary productivity (GPP),
ecosystem respiration (RE), net ecosystem exchange (NEE) and
leafareaindex (LAI) ofrice

Fertigation in vegetable crops to develop
climate resilient agriculture

To improve the water and nutrient use efficiency under
drip and surface, on-farm experiments on drip-
fertigation were continued on cowpea and okra during
2017-18. The treatment in each crop included T,: surface
irrigation + 100% recommended dose of fertilizer (soil
application), T,: drip + 100% RDF (soil application); T,: drip
+100% RDF (fertigation); T,: drip + 80% RDF (fertigation);

Fig. 19. Diurnal variation of gross primary productivity (GPP),
ecosystem respiration (RE), net ecosystem exchange (NEE) and
average temperature (Ta)

T5: drip + 60% RDF (fertigation). The design was RBD with
3 replications. The irrigation was applied through drip
under 80% ETc along with soluble fertilizer (19:19:19 N,
P,0,, K,0) at different doses. Study revealed that drip +
100% RDF through fertigation (T3) was the best to
improve the yield but statistically at par with the treatment
of Drip + 80% RFD fertigation (T4) (Table 9). Under drip
with 100% RDF (fertigation) crop productivity enhanced
by 53.6% in okra and 68.9% in cowpea compared to
surfaceirrigation with 100% RDF (soil application).

Table 9. Crop productivity (tha™) of vegetable crops under drip-fertigation and soil application of fertilizers

Okra Cowpea
Treatments Fruit yield Yield (%) increase Pod yield Yield (%) increase
(tha™) over T, (tha™) over T,
T1: Surface irrigation + 100% RDF 6.9 29
(soil application) ' '
T2: Drip + 100% RDF (soil application) 9.6 39.1 3.6 24.1




T3: Drip + 100% RDF (fertigation) 11.6 53.6 4.9 68.9
T4: Drip + 80% RDF (fertigation) 10.9 43.4 4.7 62.1
T5: Drip + 60% RDF (fertigation) 7.5 23.1 3.7 8.3
LSD (P=0.05) 1.93 1.4

Water harvesting and on-dyke agro-forestry to
mitigate waterlogged and flood prone areas

Coastal waterlogged areas are subjected to receive both
extreme events. The suitable structure was designed in
farmers' field to create micro-water resources in
seasonal waterlogging area. Waterlogging tolerant rice
varieties (cv. 'Hangseswari' and 'Sabita") were grown in
adjoining areas to the dyke of the structure during kharif
season. The dyke was utilized to grow forestry species
like Acacia auriculiformis, Casuarina etc. The harvested
water inside the structure was utilized for fish
rearing, also to grow second crops (rice, vegetables)
surrounding the structure by providing supplemental
irrigation from harvested water. Net return of ¥ 71811-
98032 ha'annum™ with B: C ratio of 3.0 was obtained
after intervention. About 50 farmers of Satyabadi and
Kanas blocks of Puri district have adopted the
technology in about 40 ha ofland.

Impact of rainfall variability on groundwater
quality

Groundwater pollution due to release of untreated
waste water into the water ways and lands from textile
and dyeing units located in Coimbatore district
contaminated the groundwater over the 40 years
period. It fluctuates according to rainfall, water level of
wells. Thus, impact of rainfall variability on
groundwater quality was studied in Coimbatore and
increase in TDS and NO, was observed in the
groundwater in rainfall deficit years. In deficit rainfall
years, increase in TDS was more than 1100 mgL™". The NO,
level in the groundwater was > 14 mg L” but value was
within the permissible limit (50 mg L™). Mainly,
agricultural pollution and indiscriminate use of
N-fertilizers are the reason for NO, pollution in the region.

Development of conjunctive use strategy
under changing climate scenarios in Brahmani
River basin

Monthly groundwater monitoring was carried out in 16
open dug wells spread across the watershed. In the month
of May, the groundwater level varied from 2.83 mto 12.97
m below ground level across the study area. The

groundwater level varied from 0.47 m to 8.19 m below
ground surface in August, whereas in November it was
0.62 m to 7.92 m below ground surface. Daily gauging of
runoffin the flow period was done at the weir structure at
Giridhariprasad site. Highest average daily discharge of
3.83 m’s™ was observed in the month of September and
the flow continued up to mid-January. The gauging
structure runoff data along with the rainfall data is
shown Fig. 20.
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Fig. 20. Variation of daily discharge at the gauging site

The SRTM data of the study area was downloaded and
the digital elevation map was prepared using Arc-GIS
software. The soil map and land use map of the study area
were prepared using NBSS&LUP soil series map and
NRSC land use map. Model set up for the study area was
done using the ArcSWAT software. Delineation of the
watershed into sub-watersheds which using DEM and
drainage network data was superimposed on the
drainage map.

The model was run for two year (2016 and 2017) for
calibration using the SWAT-CUP software. The values of
mean error (ME), mean absolute error (MAE),
Nash-Sutcliffe Efficiency (NSE) and R* were 0.58 m’ s,
0.71 m® s, 0.57 and 0.74, respectively. From the
calibrated model, zone-wise daily groundwater
recharge was estimated. The groundwater recharge in
the year 2016 and 2017 were estimated as 211 mm and
261 mm, respectively.
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Enhancing Economic Water Productivity in Irrigation Canal
Commands

Externally funded project: IWMI, Colombo, Sri Lanka
Investigators: R.K. Panda, S.K. Ambast, S.D. Gorantiwar, S. Bodake, S.A. Kadam, U. Amarasinghe and A.K. Sikka

A collaborating re§earch project was taken up jo_intly g b i T
between International Water Management Institute Ralsi Beancin, 3417 |
(IWMI), ICAR-Indian Institute of Water Management and Cing Typaw and Land e
AICRP-IWM, Rahuri (Maharashtra) with an objective to

identify the physical and institutional interventions for ':':"'"""
increasing the economic water productivity sustainably in [P

canal command area through development of a Systematic =:

Asset Management (SAM) tool. Sina medium irrigation =:
command of Maharashtra was selected for this study. The [

Sina medium irrigation project in a semi-arid region of i:_"_":.._
Maharashtra State is located on river Sina in district ==_"
Ahmednagar. The total catchment of river Sina is 11924 km’, — o b
Through benchmarking of the canal system for the period Ij::::::"._._
2001-2011 revealed that for some of the indicators, the

Sina canal system is over performing and for some of the

indicators, it is under performing with reference to the state

norm reported during 2009 (Table 10). Similarly, using v 1w 5 P i |
remote sensing and GIS, the influence of cropping pattern in e

a buffer zone of 1 km outside, it is evident that there isa  Fig. 21. Remote sensing /GIS analysis within and 1 km outside
substantial cropping outside the command area (Fig. 21). the command area

Table 10. Benchmarking of Sinamedium irrigation system (2001-2011)

System Irrigation water supply per unit irrigated area 8961 7692
Performance (Total water supplied per ha) (m*ha™)
Potential Utilized & Created (Area utilized per unit area
0.67 1.0
created)
Agricultural Output per unit irrigated area (Agricultural production 22576 24000
Productivity per unit irrigated area) (% ha)
Output per unit irrigation water supply (Agricultural 473 3.0
production per actual water supplied) (% m®) ' '
Frmemerellspees Cost Recove'ry. ratio (Wate.r charges per administrative 0.05 1.0
cost of providing the service)
Total.O & M cost per}lunlt area (Total O & M of system per 4031 1200
area irrigated) (¥ ha")
0 & M cost per unit total water supply (Total O & M of
o 3 0.71 0.16
system per area irrigated) (X m”)
Revenue per unit of total water use (X m") 0.03 0.18

*Report on Benchmarking of irrigation projects in Maharashtra state (March 2009), Water Resources Department, Govt. of Maharashtra, pp. 197.
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This program includes research projects on
groundwater management & related issues

Enhancing Water Productivity through
Intensive Horticultural System in Degraded
Land

Project Code : IWM/15/176
Investigators: S. Pradhan, Prativa Sahu, K.G. Mandal and P. Panigrahi

Field study was conducted to evaluate the performance of pre-bearing mango plants (cv.
Amrapali) with different intercrops (papaya, pineapple and combination of papaya and
pineapple) under drip irrigation at ICAR-IIWM, Bhubaneswar. Two rows of papaya (cv.
Red lady) in either side of mango plants, two paired rows of pineapple (cv. Queen) in
either side of mango plants and, one row of papaya and one paired row of pineapple in
either side of mango plants using on-line and in-line drip irrigation systems were grown.
Soil sampling was done from the experimental field to determine the physical and
chemical properties. The texture of soil is sandy loam with bulk density of 1.5 g cm*and
soil pH of 5.7. The organic carbon content of soil was 0.7%. The mean soil available N and
K in the surface soil (0-15 cm) in different crops were 285 kg ha" and 262 kg ha’,
respectively. Fertilizers application and other management practices were done
following the recommendations for the crops in the region.

Papaya and pineapple intercropped with'pre-bearing mango
under drip irrigation




The hydraulic study of drip irrigation in field was found
satisfactory with emitter flow rate variation (Q,) of 5%,
co-efficient of variation (CV) of 4% and distribution
uniformity (DU) of 95%. Water used, growth, yield and
water productivity of the plants is given in Table 11.
Irrigation was done in daily basis during April-June and
November-March of the study period, as per the water
requirement of the crops in the region. Water applied in
mango, papaya and pineapple were 650 mm, 570 mm and
325 mm, respectively, under drip irrigation. The
volumetric soil water content in top 0.60 m soil in mango,

ICAR-Indian Institute of Water Management

papaya and pineapple were 20-23%, 21-24% and 22-
24%, respectively. The vegetative growth parameters viz.
plant height, canopy diameter and trunk girth of the
mango plants were not affected significantly either by
papaya and/ pineapple intercrops. The highest yield or
pine apple equivalent yield (17.48 t ha') with highest
water productivity (21.11 kg ha-mm™) was observed in
mango intercropped with pineapple under straw mulch.
Overall, the study reveals that mango intercropped with
pineapple under rice straw mulch and drip irrigation can be
practiced in pre-bearing mango orchards of the study region.

Table 11. Vegetative growth, water use and yield of plants under different treatments

Treatments

Mango+

Papaya+ 2.50 237 | 262 | 134 | 1124 | 727 | 316 30 4 1545 | 1124 | 7.27
Pineapple

LD 267 | 285 | 284 - 17.14 |17.58| 34.8 33 5 975 | 17.14 | 17.58
Pineapple

Mango+ papaya | 252 | 2.48 | 280 | 142 534 | 4.38 - - - 1220 | 534 | 4.38
Mango+

EETOEL R 264 | 254 | 274 | 146 | 1137 | 836 335 32 5 1360 | 1137 | 836
Pineapple+

Straw mulch

Mango+

Pineapple+ 2.80 3.01 | 288 - 17.48 |21.11| 348 35 6 828 | 17.48 | 21.11
Straw mulch

e 266 | 285 | 147 543 | 5.05 - ; - 1075 | 543 | 5.05
+ Straw mulch

Mango + Straw

Ml 3.06 325 | 293 - - - - - - 572 - -
Mango 2.92 3.14 29.0 - - - - - - 650 - =
CD (p=0.05) ns ns ns ns 1.08 0.86 ns ns ns ---- 1.08 0.86

PEY: Pineapple equivalent yield, WP: Water productivity
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Socioeconomic and Environmental Linkages of
Groundwater Irrigation in Coastal Aquifers of Eastern India

Project Code : IWM/16/178

Investigators: D.K. Panda, S. Mohanty, M. Das and O.P. Verma

Two intensely groundwater irrigated districts are East
and West Godavari in Andhra Pradesh. These districts
area drained by the Godavari River basin. Rice is grown in
0.33 million hain these two districts with the productivity
of 4.6 t ha during the dry season, leading to decline in
groundwater level, particularly severe in West Godavari. A
total of 69 piezometric water table records during January
2010 to December 2016 indicates a decline of 0.35 m year™
in the West Godavari district, as water tables have not
recovered to the wet season amplitudes since 2014 (Fig.22).
Some specificlocations in the alluvial aquifer, groundwater
level is seen to be declining monotonically, thus not
depicting the natural seasonal cycle of subsurface
hydrology. Interestingly, we find the area under rabi rice
cultivation reduces drastically following a deficient
monsoon rainfall, corroborated by the vegetation index
(i.e, NDVI) with alinear relationship of 0.48.

2 T T T T T
4 - - WG EG
6 -
o ) v qun W&
a2 8
£
=
[a]
E 10 +
<
12
14 A
16
c c c c c c o
© © © © © © ©
=2 3 3 3 3 3 3
o — ~ ) < n ©
— - — - — i -
o o o o o o o
o~ o~ ~N o~ o~ o~ o~

Fig. 22. The average monthly water table depths (meter below
ground level, mbgl) in East (EG) and West Godavari (WG)
districts during January 2010 to December 2016

Quantile regression of seasonal rainfall during 1981-
2015 indicates that the rainfall during October to
December, driven by north-east monsoon wind and that
lessen the dependence on groundwater, shows declines in
both the 25" and 50" quartiles since 1999, while
decreasing trend is observed in the 50" and 75" quartiles
of the monsoon rainfall. Despite moisture stress from
rainfall, the significant increases in vegetation points to
the dependence on groundwater in the dry season with
the average NDVI rising 0.22x10” year™ with about 7%

increase since 1995. It is note that this is against the
backdrop that the rising pre-monsoon evaporative
demands of atmosphere, with the average potential
evaporation, double of the corresponding rainfall,
increasing 0.38 mm per year (Fig. 23). Water, other than
from rainfall, appears to have met these atmospheric
demands for crop growth, as the ratio of evaporation to
potential evaporation, termed as evaporative stress, is
also increasing simultaneously. This provides indirect
evidenceregarding the sustained stress on aquifer.
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Fig. 23. The pre-monsoon season potential evaporation (PE)
and evaporative stress averaged over East (EG) and West
Godavari (WG) districts during 1981-2015

In order to understand how the social and political
drivers acted to meet the increased water demands, a
total of 100 farmers were surveyed. Farmers generally
drill up to an average depth of 45-55 m, while a distance of
200 meters should be between wells as prescribed by the
Government. Following flooded irrigation method, a
bore-well generally irrigates more than 2 ha of the dry
season paddy, with the average yield of about 6 t ha”,
compared to the monsoon season yield of 4 t ha”. A net
profit of about 10 to 12 thousand rupees has been
estimated per acre from the summer rice. Still what
facilitated the expansion of groundwater irrigation is the
Government's policy to provide free electricity with a
nominal charge of ¥ 250 in 6 months and supplying daily
7 hours of electricity for pumping water. Additionally, a
subsidy of 1 lakh for transformer to a group of three



farmers has helped to dig more bore wells. Therefore,
water market does not exist in the Godavari basin,
contrasting other eastern basin aquifers. Restriction was
there earlier in the 1980s with the charge of ¥ 50 month™ HP".

In the coastal part, where groundwater is highly saline,
not suitable for agriculture and portable purposes,
commercial aquaculture is flourishing fast, thus takes
advantage of the Government policy.

Design and Field Evaluation of Groundwater Recharge
Structures in Hard Rock Areas

Project Code : IWM/16/180

Investigators: Ranu Rani Sethi, M. Das, B. Panda and S.K. Ambast

Study was conducted in Bargharianala micro watershed,
Nachipur Gram Panchayat, Daspalla block in Nayagarh
district of Odisha. Potential areas for groundwater
recharge was delineated by using multi criteria analysis
i.e. land use land cover, contour, drainage pattern, slope,
soil and hydro-geological map by using ARC GIS 10
software. Very high potential areas for recharge were
delineated as 111 ha within the watershed (Fig.24). Two
villages were identified in Srirampur and Nachhipur
village to design and field evaluation of recharge
structures.
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Fig. 24. Delineation of recharge potential zones in
Bargharianala micro-watershed

Impact of rainwater harvesting structure along with
recharge well was monitored in Srirampur village. In
Srirampur village, three number of rainwater
harvesting structures (RWHS) were selected and a
recharge well with diameter of 1.2 m and depth of 12 m
was constructed in one of the structures during the
month of April 2017.

Depth-capacity of recharge structures

It was observed that RWHS-1 can store 1480 m’and 5600 m’
of rainwater at minimum and maximum storage depth of
2.7 mand 5 m, respectively. The RWHS-2 can store 644 m’
and 2000 m’ of rainwater at storage depth of 1m and 2.1
m respectively, whereas the RWH-3 can store 320 m’ and
1100 m’ of rainwater at the storage depth of 0.4 mand 1.6
m respectively. Depth-capacity curve indicates that due to
size of the reservoir, initial water quantities get spread over
submergence area with little increase in water depth.

Hydrographs of water level in recharge
structures

The annual rainfall in the study area was 1054 mm with
53 numbers of rainy days in 2016, whereas in 2017,
rainfall was 1340 mm with 69 numbers of rainy days.
Hydrographs of water level in recharge structures are
shown in Fig. 25. The water level in RWHS-1, 2 and 3 were
3.9m,1.4mand 1 minthe March 2017 against 3.4 m, 1.4
m and 0.6 m in March 2016, respectively. Based on water
availability in all the three structures, irrigation water
could be provided for 15 ha and 3.5 ha kharif and rabi
crops, respectively.
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Fig. 25. Hydrographs of water level in recharge structures
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Estimation of groundwater recharge

The water table depth was measured in monitoring
wells and dug wells located within 5, 10, 50, 100, 200,
300 and 320 m distances from the recharge structures
to study the area of influence of the recharge structures

with recharge wells. [t was observed that there is rise in
water table depth upto 0.7 m in dug-wells within the
area of influence (15 ha area) of the structures. Based on
water table fluctuation method, the groundwater
recharge was estimated as 5.7 cm year™ for this area.

Assessment of Groundwater Contamination Due to Excess
Fertilizer and Pesticide Uses and Its Management in

Lower Godavari Basin
Project Code : IWM/17/185

Investigators: Abhijit Sarkar, D.K. Panda, S. Mohanty and Seerisha Ambati

Godavari basin is the second largest river basin in India,
next to the Indo-Gangetic basin, which accounts for 313
thousand sq. km and it covers seven states of India. The
lower reach of basin has been extended to Chhattisgarh,
Odisha, Telangana and Andhra Pradesh. The study area
(16°18' N to 17°32' N and 81°25' E to 82°22' E) has been
chosen under East and West Godavari districts of Andhra
Pradesh based on cropping intensity, chemical uses, soil
type, groundwater depth and climatic condition, to assess
the groundwater contamination from excess use of
synthetic chemicals in agriculture. The study area has
covered 6852 sq. km and the river stretches approx.
376.16 km over the entire study area. This lower Godavari
basin is considered as most fertile and intensively
cultivated with average cropping intensity of 172%. This

is also considered as the 'rice granary of south India'
because of the intensive rice cultivation. The basin area
belongs to East Coast Plains and Hill (XI) Zone of India,
and Krishna-Godavari Zone (AP-1) of Andhra Pradesh,
with 1333 mm mean annual rainfall.

Farmers grow rice extensively during kharif season and
'MTU-7029' is the mostly cultivated variety along with
'MTU-1064' throughout the basin. However, 'MTU-1156',
'MTU-1010', 'MTU-1121', 'MTU-1153" and 'MTU-2636'
are also some popular cultivars of rice for rabi season.
Recommended dose of fertilizer is 90:60:40 and
180:90:60 kg ha” N:P,0.:K,0 during kharif and rabi
seasons, respectively for the study area. Apart from rice,
farmers grow maize, cotton, tobacco and vegetables also.
Surface physiography of landscape was analyzed using
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Fig. 26. Thematic map slope percentage (a),land use pattern (b) and irrigation system (c) atlower Godavari basin study area
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global Digital Elevation Model (DEM) at 10 m resolution
and Advanced Space-borne Thermal Emission and
Reflection Radiometer (ASTER) from Earth Explorer data
base of United States Geological Survey (USGS). The slope
of the landscape, contour map with 100 m interval and
immediate interval was done separately to know the
drainage and hydrology of study area (Fig. 26). Data
reveals, major portion of basin area is under gentle slope
(<5%) slope, while forest area has moderate (5-15%) to
steep (>15%) slope with dry deciduous vegetation. Based
oninteraction with farmers and secondary data, it reveals
that kharifrice is rainfed and rabi rice or maize/ cotton/
vegetables are irrigated. In the year 2016, groundwater
depth varied from 1.21 to 7.44 m, 0.71 to 4.52 m and 0.39
to 3.77 m across the basin from south to north direction

during pre-monsoon, monsoon (kharif) and post-monsoon
(rabi and summer) season, respectively (Fig. 27). Use of
groundwater for irrigation is more in northern part of the
basin. This has led to the depletion of groundwater.
Further, nitrate contamination to groundwater is
common in this part of the basin. Rampachodavaram,
Folkspeta, Dondapudi and Polavaram are some CGWB
identified areas with contaminated groundwater,
where groundwater is having higher levels of nitrate
nitrogen (NO,-N) than critical limit (10 mg 1"). High
(EC>0.75dSm™) to very high (EC >2.25 dS m™) salinity is
a major obstacle to use groundwater in southern part of
the basin for irrigation purpose. Thus, utilization of canal
water has become mandatory for cultivation of rice
during rabiseason.
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Fig. 27. Thematic map of pre-monsoon (a), monsoon (b) and post-monsoon (c) season depth of groundwater at lower Godavari

basin study area

Efficient Groundwater Management for Enhancing Adaptive
Capacity to Climate Change in Sugarcane Farming System

in Muzaffarnagar district, UP

Funded by DoAC & FW, Ministry of Agriculture & Farmers Welfare, Government of India

Investigators: A. Mishra, S. Mohanty, R.R. Sethi and P. Panigrahi

To enhance adaptive capacity to climate change in a
sugarcane based farming system, different interventions
have been executed in an overexploited groundwater area
(Rasulpur Jattan village) of Muzaffarnagar district, Uttar
Pradesh. The interventions include underground

conveyance pipe line system, installation of improved
irrigation application methods (drip and rain gun),
construction of recharge cavities, check dams for artificial
groundwater recharge, and development of self-reliant
farming system in terms of energy and nutrients uses.



Water budgeting of the study village

In the study village Rasulpurjattan, sugarcane is a
predominant crop, grown in 168 ha area out of the total
300 ha geographical area and 402 ha gross cropped area.
The demands for total irrigation water of crops, and
human and animal water needs are met from the
groundwater. The groundwater budgeting for the village
ispresented in Table 12.

Table 12. Groundwater budgeting of Rasulpur Jattan village

To predict the future water demand, seven scenarios were
formulated considering cultivated area under sugarcane
crop, improved irrigation application and conveyance
system, and artificial groundwater structures. The
following scenarios were considered:

Scen

. | Description
ario

1 | Business as usual (BAU)

2 | 50% reduction in sugarcane area

3 | 50% of the cultivated area to be covered under

In study village, it was observed that computed water
table decline of about 1.36 m annually due to heavy
drafting of groundwater for irrigation, domestic and
livestock purposes (Table 12). However, decline of water
table in the nearby Kakada village was observed 0.35 m,
which is significantly lower than the computed value of
Rasulpur Jattan village. This discrepancy is possibly due
to the presence of canal irrigation system in nearby area
thathelpsinrecharging the aquifers of the village.

Assessing the current and future risks due to
climate change

The future risk due to climate change and its impact on
groundwater table has been assessed for business as
usual and various other scenarios.The future climatic
data such as daily rainfall, maximum temperature,
minimum temperature and solar radiation on earth's
surface were collected from the MarkSim Global Climate
Model (GCM) at Representative Concentration Pathway
(RCP) - 4.5 for the years of 2020, 2030, 2040, 2050, 2060,
2070, 2080 and 2090 using the model Geophysical Fluid
Dynamics Laboratory (GFDL) - Global Coupled Model-CM3.
Using these climatic data, the reference evapotranspiration
for different years were computed and subsequently the
irrigation water requirement of major crops grown in the
study village was computed.

Groundwater Components Qu(anat)ity underground pipe line conveyance system
m
Average annual recharge from monsoon rainfall | 547200 QECenbininplcenanollandts
7 .
Average annual recharge from non-monsoon rainfall | 185482 R cu?tlvat_ed AL () 000 (ORI ST
underground pipe-line conveyance system

Total annual recharge from rainfall, (Row 1+2) 732682 . . o . .

— 6 |(i1) Scenario 4 in combination with installation of
Annual 1rr1gat10.n return flow from non- 431758 one recharge cavity in each 100 ha area
monsoon crop fields @ s Y. binati th installati ¢

ii) Scenario 4 in combination with installation o

Totalannual recharge Q,, (R.ow 3+4) - 1164440 one recharge cavity in each 75 ha area
AIUNENCI RIS g IS RS s 108916 (iii) Scenario 4 in combination with installation of
purpose -

: : one recharge cavity in each 50 ha area
ainyalLoUNGiatepumpIn siorlivestoch 22> 7 | (i) Scenario 5 in combination with installation of
Annual groundwater pumping for irrigation 1684048 one recharge cavity in each 100 ha area
Total annual groundwater pumping Q,, 1815503 (ii) Scenario 5 in combination with installation of
(Row 6+7+8) one recharge cavity in each 75 ha area
Change in groundwater storage (AS), cum (-) 651063 (iii) Scenario 5 in combination with installation of
(Row 5-9) one recharge cavity in each 50 ha area
Annual average depth of groundwater depletion, m 1.36

The irrigation water demand for the scenario 6 and
scenario 7 will be remain same as the scenario 4 and
scenario 5, respectively.

Fig. 28 presents the change in groundwater table depth
below ground level for various scenarios which has been
arrived from the change in groundwater storage value. In
mostofthe cases, the predicted groundwater extraction is
found to be more than the inflow to the groundwater
except the case of scenario 6(iii). Reduction in sugarcane
area by 50% in combination with improved conveyance
and application system and artificial recharge structure has
the potential to reverse the declining trend of groundwater
table. Besides this analysis, three drip irrigation system
hasalsobeeninstalled in the farmer's field.
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Fig. 28. Future trend of the decline of depth of groundwater
table under different scenarios



This program includes research projects on OFTD,
wastewater management, water policy & governance

Impact Assessment Study of Using
Industrial Wastewater on Sunflower
(Helianthus annus L.) and Mustard
(Brassica nigra L.) Grown in Peri-industrial
Area of Angul, Odisha

Project Code : IWM/15/170

Investigators: Rachana Dubey, Mausumi Raychaudhuri and P.S. Brahmanand

To study the impact of industrial wastewater (WW) in conjunction with freshwater (FW)
in different proportion i.e. T1: 0% WW, 100% FW; T2: 25% WW,75% FW; T3: 50% WW,
50% FW; T4: 75% WW, 25% FW and T5:100% WW, 0% FW on soil characteristics was
studied through soil incubation study. The wastewater was collected from selected sites
in Angul, Odisha in monsoon season. Chemical characteristics of waste water were: pH
3.03,EC1.12dSm", dissolved oxygen 1.6 mg L, NO,-N 140 mgL", NH,-N 28 mgL", P8.1
mg L, exchangeable K 5.5 mg L”, Ca and Mg 26 and 56.4 mg L, respectively. Initial soil
characteristics under study was having pH (1:2.5) 6.5, EC (1:5) 0.081 dS m", organic
carbon 0.23%, available N 177 kgha", available P 18.8 kgha™, exchangeable K 131 kgha™.
Maximum water holding capacity of the soil was 28%. An amount of 100 g soil was
incubated in differentratios of freshwater: wastewater using two methods viz., cyclicand
mixing at field capacity in six cycles of wetting drying.

Results showed that electrical conductivity (EC) increased significantly from 0.09 to 0.36
dS m" which was strongly correlated with increase in Na (r = 0.97), Mg (r = 0.88),
hardness (r = 0.46) and Fe (r = 0.46) (significant at 5% level) (Table 13). The reason was
thatagood amountofNa, Mg, K, Fe and Caions were present in the wastewater which was
collected from the industrial site of Angul, Odisha. Other parameters viz., organic carbon,
nitrogen, and phosphorous did not vary significantly.

Table 13. Effect ofindustrial wastewater in conjunction with freshwater on soil incubation

B EC Exchang Na Available Ca Mg Fe
Treatment (1:2.5) (1:5)_1 eable 11( (c mo!le S ) (c mo!le (c mo!le opor)
(dSm7) (kgha’) (+)kg) (mgkg) (+)kg) (+)kg)
T1 6.61 0.09 138.7 6.63 14.02 1.1 0.80 1.62
T2 6.79 0.18 149.9 12.74 18.22 1.12 0.95 1.94
T3 6.91 0.23 154.1 15.47 18.03 1.12 1.13 2.19
T4 6.61 0.28 167.1 18.97 22.64 1.15 1.03 2.27
T5 6.6 0.36 169.7 23.94 31.15 1.17 1.18 2.20
%s]:)0.0S) ns 0.02 14.5 12.64 6.79 0.09 0.23 0.46




ICAR-Indian Institute of Water Management

Wastewater during the post-monsoon i.e. rabi season of
2017-18 was also collected from same site and used for
irrigation trial at ICAR-IIWM research farm to assess its
impacton soil and oilseeds crop through pot experimentation.
Chemical composition was obtained as: pH 6.89, EC 0.41
dSm”,NH,-N 12.6 mg L"'and NO,-N 21.7 mg L, P 2.76 mg
L, K4.01 mg L".Pot experiment was conducted with two
methods of irrigation water application i.e. cyclic and
mixing in five different proportions as T1, T2, T3, T4 and
T5 as mentioned above with sunflower (variety 'MSFH 17")
and mustard crop (variety 'PT 303') with three
replications in a factorial design. Yield attributes like
plant height, number of leaves, stem girth were recorded
at regular intervals during the crop-growing season. The
plant height of mustard and sunflower in general was
found to be higher with increasing proportion of
wastewater at different growth stages. The maximum
significant plant height of mustard was observed at 105
DAS (104.3 cm) and sunflower at 75 DAS (106.9 cm) in T5

which was at par with T4 (98.1 cm in mustard and 102.6
cm in sunflower) over T1 (83.8 cm in mustard and 95 cm
in sunflower). The methods of irrigation water
applicationi.e. cyclic and mixing was not significant for all
the parameters studied.

Gas exchange traits were measured in sunflower and
mustard crop during flowering stage under pot
experiment (Fig. 29 a, b, ¢). Rate of photosynthesis varied
significantly from T1 (12.1 pmole CO, m™s” in mustard
and 22.6 umole CO, m’s™ in sunflower) to T4 which was at
par with T5 (16.23 umole CO, m”s" in mustard and 31.2
umole CO, m”s" in sunflower). Similarly, stomatal
conductance was significantly higher in T5 (300.3 and
307.3 mmole m”s” respectively in sunflower and
mustard) compared to 100% freshwater i.e. T1 (244.7
mmole m™s” in mustard and 272 mmole m”s” in
sunflower). No significant differences were observed in
leaf transpiration rate amongst different treatments in
both mustard and sunflower.
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Developing the Process for Remediation of Chromium from

Polluted Water Sources
Project Code : IWM/15/171

Investigators: Madhumita Das, S. Roy Chowdhury, P.S. Brahmanand and K. Laxminarayana

Occurrence of Cr (VI) in soil and water
resources in chromite mines areas, Sukhinda

Thirty-six soil and sixty-six water samples from various
sources were collected from different locations at the
surroundings of chromite mine areas at Sukinda, Odisha.
Considering 10 mgkg” and 0.1 mg1™ as threshold limits of
Cr for soil and water, respectively, around 28% soil and
70% of water were found to have toxiclevel of Cr (VI) and
notsuitable for agricultural use.

Study the performance of aquatic plants to
remove Cr (VI) from water

An experiment was carried out at varied Cr (VI)
concentrations as Cr04'2 ranged from 0.5, 0.75, 1.0. 1.75
and 2.0 mg 1" with equal biomass of (100 + 5.0 gm)
Salvinia minima, Pistia stratiotes, Ipomoea aquatica and
Eichhornia crassipes for a period of 30 days after imposing
treatments in water under net house condition.
Periodical observations of plant biomass against the
treatments reveal that it was reduced by 8 to 27% in
Pistia stratiotes and Ipomoea aquatica and increased

by 45 to 101% in Salvinia minima and Eichornia crassipes,
respectively irrespective of Cr levels. Besides, Salvinia
minima was found to accumulate 5 to 7 times more Cr
than other plants.

Determining Cr (VI) tolerance level of Ipomea
aquatica and Salvinia minima

Pot experiments were conducted with graded Cr (VI)
concentrations ranged from 0 to 5.0 mg " keeping 14.5g
Ipomea and 28.5 g Salvinia as initial biomass, for a period
of 59 days under net-house environment. In general,
growth rate enhanced by 0.78 to 1.5 folds up to 15 days in
Ipomea and 0.3 to 3.0 times up to 35 days of imposing
treatment in Salvinia. However the growth rate was
overall decreased beyond 1.89 and 2.81 Cr mg 1" for
Ipomea and Salvinia, respectively. The concentration of Cr
was decreased with progress of time to the tune of 17 to
70 times without maintaining any trend either with Cr
concentration levels or period of observation. However,
maximum reduction of Cr in water was found after 38
days ofimposing treatments (Fig. 30).
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Development of Web-based Expert System on Agricultural

Water Management

Project Code : IWM/16/181
Investigators: A.K. Nayak, PK. Panda and R.K. Mohanty

Development of an expert system in agricultural water
management was initiated to catalogue water
management practices in agriculture, horticulture, high
value aquaculture and animal husbandry. All commercial
crop production systems today are potential candidates
for expert systems. These expert systems can take
integrated crop management decision aids which would
encompass irrigation, nutritional problems and insect
control application. The system will allow farmers and
other stakeholders to interact and can get the solution
over the defined problem.

The web page formats of expert system were developed in
openaccess PHP language for better user friendliness and
on Wamp Server platform. Modules were developed for

displaying crop wise agricultural water management
information as shown in Fig. 31. The user has to select the
crop, followed by land condition and season. Accordingly
the desired information will be displayed in the expert
system. Another option was created to search the
information on location basis. The user has to select
the location on a map upto district level resolution and
then select the season. Accordingly the crops grown in
the region will be displayed from which the user will
get information about water management practices to
be followed for individual crop. The android based
version of the expert system on agricultural water
management was also developed for agricultural
Crops.
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Smart Water Management System in Agriculture

Project Code : IWM/17/186
Investigator : D. Sethi

The project was initiated from August 2017 with an
objective of developing a mobile app based remote pump
operation system and development of a smart irrigation
management system. A physical device was developed
and programmed for receiving and updating data from
cloud platform to the device and vice-versa using HTTP
protocol. The device used GSM-GPRS based internet
connection using a sim to connect to the cloud platform.
An android app was developed to update the database in
cloud platform when buttons for switching on and off was
touched. The response was, in turn transmitted from the
cloud platform to the device, which regulates switching
on and off of the pump through electronicrelay. The system
was tested and demonstrated. It was also presented in
international symposium at ICAR-NRRI, Cuttack.

Demonstrating mobile app based remote pump
operation system to RAC members

Socio-economic Evaluation of Water Related Interventions

under MGNREGS in Odisha

Project Code : IWM/17/187
Investigators: H.K. Dash and D.Sethi

The MGNREGS is world's largest public works program
providing social security net to almost 15% of country's
population. But over time, focus of the program has
shifted to livelihood security and creation of durable
assets such as water resources, land development,
orchards and infrastructure. Under the program, 153
work kinds are notified of which 100 kinds are related to
NRM and 71 works are water related. With expenditure
under the program and the number of assets created
increasing, it is important to explain to understand how
MGNREGS is contributing to agricultural growth. Since
creation of water assets is one of the important
interventions, the project attempts to understand the
pattern and structure of expenditure on water/NRM
related interventions; assess the socio-economic impact
of water related interventions and study technology/asset
management related issues in the context of sustainability
ofinterventions.

In Odisha, expenditure under MGNREGS almost doubled
in 2015-16 as compared to 2014-15 and in 2017-18, the
expenditure crossed ¥25000 lakh. If expenditure on NRM
and agriculture works is considered, till 2014-15 the

entire expenditure in agriculture was on NRM (Fig. 32).
But afterwards there was divergence between proportion
of expenditure on agriculture & allied works and NRM
works. This was more pronounced in 2017-18 which
indicates that NRM works including water related ones
are not receiving due priority Odisha. Importantly, data
suggest that the expenditure on public water related works
hasdeclined over the years, which is a matter of concern.
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Fig. 32. Percentage of MGNREGS expenditure on NRM and
agriculture & allied sectors



Enhancing Land and Water Productivity through
Integrated Farming System (Tribal Sub-plan Project)

Investigators: R.K. Panda, R.R. Sethi, S.K. Rautaray and R.K. Mohanty

A field demonstration-cum-training program on 'Pump
operation, maintenance and irrigation application
techniques' was conducted at Birjaberna village in Sadar
block, Sundargarh under TSP project during November
29-30, 2017. The program was attended by 100 farmers
including 20 women participants. Different irrigation
water application techniques, field demonstration on
water application methods in different crops, crop water
requirement and aquaculture practices to enhance the
farm income were also briefed to the famers during the
training program.Pipe conveyance facility was extended
in two TSP villages by providing HDPE pipes with quick
action coupler to 24 tribal farmers having irrigation
sources for encouraging to adopt pipe irrigation system
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Enhancing Water and Livelihoods Security and Improving
Water Productivity in Tribal Dominated Paddy Fallow Rainfed
Agro Ecosystem of Odisha (Farmer's FIRST Project)

Investigators: P. Nanda, D. Sethi, A. Mishra, S. Mohanty, M. Das, R.K. Mohanty, P.S. Brahmanand,

A.K. Thakur, A. Das and B. Das

Line transplanting, SRI method, application of proper
dose of fertilizers and use of cono-weeder were included
in the intervention in rice cultivation. Out of 19 farmers,
13 farmers who had adopted the improved practices in
rice cultivation. Brinjal seedlings were distributed to 25
farmers, of which 19 farmers could maintain till

production. Due to shortage of water, production could be
sustained till end of January. Data was collected from 14
brinjal farmers. Average increase in gross income from
horticulture was found to be 101.49 % (Table 14). It
clearly indicates importance of vegetable cultivation in
doubling farmerincome.

Table 14. Increase inincome due to interventionsin rice cultivation and horticulture

. Range of increase = Average increase = Range of increase = Average increase
Interventions No of Farmers .2 . . ..
in income (%) in income (3) in income (%) in income (%)
Only Paddy 13 6000 - 18000 9646.15 6.67 - 25 13.14
Paddy + Brinjal 14 6400 - 38400 21257.14 19.5-320 101.49

Scientific fish farming was initiated in three community
ponds by three water user groups. 7000 fries and 3
quintal feed was distributed. Sampling indicated the
average weight of fish to be 275 g in 4 months. Three
water pumps along with conveyance pipes and 10 cono-
weeders were provided to farmer groups. Nine power
thresher cum winnowers were procured for drudgery
reduction.

Four trainings were imparted to farmers and farm
women in the project area. A total of 401 farmers
including 126 farm omen were trained on agricultural
water management and income generating activities in
agriculture. Social media was used through “Whatsapp
group” for communicating problems to scientists and

T

solutions to farmers. Video films of successful farmers
were prepared as motivation for other farmers. One
information brochure was also prepared regarding the
activities of the project. Three news were published in
local news papers. One convergence meeting was
organized for all state line departments for collaborative
work in the project area. All the line departments were
also involved during the training programs. Scientists
regularly visited the project area and facilitated
participatory problem solving. Innovative farmer Meena
Mohanta of Village Khuntapingu received best farmer
award on the occasion of 'World Water Day 2018’
celebrated by International Water Management Institute
in collaboration with ICAR-IIWM.




Activities under Farmer's FIRST project



Revival of Village Pond through Scientific Interventions

Externally funded project: DST, Ministry of Science & Technology, New Delhi

Investigators: S.K. Jena, P. Nanda, P.S. Brahmanand and S. Mohanty

A network research project was initiated at ICAR-IIWM,
Bhubaneswar with objectives of preparation of inventory
and status of ponds in the selected villages representing
different agro-ecological regions including analysis for
their dysfunction; to assess and document indigenous
knowledge of construction, management and use of village
ponds; to identify and demonstrate scientific interventions
ona pilotbasis for revival of the village ponds and ensuring
community participation; and to create awareness and
disseminate knowledge to the stakeholders.

The implementation of the project is directly undertaken
in participatory mode in consultation with government
departments. Kendrapra and Puri are the two districts
presentin the coastal belt of the Odisha. In the coastal belt
seawater intrusion and waterlogging are the common
problems in general and Kendrapada and Puri districts in
particular. In both the district the sites are present in the
deltas of Mahandi river. These sites are more vulnerable
to the natural calamitieslike, flood, cyclone etc.

Interaction meetings were held among the scientists
involved in the project as well as the villagers and gram
panchayat office bearers to select sites for study. In
Kendrapada district, two sites were selected for the
project. One at Garadapur gram panchayat and another at
Madana village. The pond at site-1 (near Garadapur G.P))
present over an area of 4.20 ha and use by the local
people. Itis used for bathing and washing of clothes etc.
The pond at site-2 (Madana village) is present over an
area of 0.20 ha. It is also used by the villagers for their

house hold requirement, bathing etc. Both the ponds
were full with water hyacinth and other aquatic plants.
The ponds were not cleaned so, the condition of the pond
water was also not good for domestic use. In Puri district
one pond was selected (0.085 ha) for the project in
Kapileswarpur gram panchayat. The study area is about 8
km away from the Bay of Bengal and about 0.3 km away
fromriver Bhargabi.

A dumpy level survey was initiated to find out the actual
catchment area of the pond. Soil and water samples were
collected for primary analysis. The sediment of the pond
at Garadpur varies from sandy loam to clay loam. The
pond silt is clay loam at Madana village and loam at
Kapileswarpur. With the co-operation and active
participation of gram panchayat, pond was cleaned and
the water hyacinth and other aquatic plants were
removed from the pond. Aquaculture has been taken by
the villagersin those ponds.

nifested village pond |
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Water hyacinth and other aquatic weed removed from village pond at Garadpur, Kendrapada



The AICRP on Irrigation Water Management (AICRP-IWM) scheme is in operation in
nineteen agro-ecological regions of the country. Twenty six centers of AICRP-IWM
carried out research and extension work in the field of assessment of water availability,
groundwater recharge, groundwater use at regional level, evaluation of pressurized
irrigation system, groundwater assessment and recharge, water management in
horticultural and high value crops, basic studies on soil, water, plant relationship and
their interaction, conjunctive use of canal and underground saline water, drainage
studies for enhancing water productivity, enhancing productivity by multiple use of
water, and rainwater managementin high rainfall areas.

Salient Achievements

Water availability, demand-surplus analysis of Retamunda Branch Canal System was
carried at the distributary levels by Chiplima centre. It was observed that water
deficit condition prevails in head and middle reaches of the canal command, with
surplus water in the tail reach. To maximize net returns under the limited land and
water availability constraints, it is feasible to provide irrigation to the entire
command area even though canal releases are reduced by 40%. This can be achieved
by reducing the cropping area under heavy duty crops from 8861 to 2975 ha, and
increasing the area under medium duty crops (from 2180 to 4820 ha) and light duty
crops (from 231to 3471 ha).

Kota centreof AICRP-IWM studied water availability and deficit at field level for
Manasgaon distributary of right main canal. Water supplied in the distributary during
November 2016 was maximum (15223.31 ha-cm) and minimum during October
2017 (5799.03 ha-cm). Relative water supply (RWS) was maximum (98.75 %) in
October 2017 with only 6 canal running days, whereas RWS was minimum (36.79%)
in March 2017 with 17 days of canal running. Thus canal water availability at field
level during rabi 2016-17 was 28391.63 ha-cm and during kharif 2017 it was only
3189.47 ha-cm. Area sown under different crops in this command area was 1065.93
ha during rabi season, out of which wheat and mustard occupied maximum area.
Similarly, the total sown area during kharifwas 1012.02 ha, out of which soybean and
paddy covered maximum area. Season-wise water availability at field level through
canal and rain and the total water requirement of crops showed that the total water
deficit of 14677.0 ha-cm and 10012.0 ha-cm was observed during rabi and kharif
seasons, respectively.

Carbon emissions for groundwater pumping in different zones of Punjab were
estimated by Ludhiana centre. The study revealed that a fall of groundwater level by
one meter would increase C-emission rate by 2.67 g m™. Increase in energy
requirement for groundwater pumping was directly proportional to C-emissions in
different zones of Punjab. An increase in energy for groundwater pumping by 350,
214 and 158% led to C-emissions by 470, 229 and 269% from year 1998 to 2013,
respectively.

Experiment was undertaken by Rahuri centre to develop pressure-discharge
relationship for dripper and micro-tubes and to evaluate its performance. The flow
rate through the emitters and micro-tubes under different operating pressure (0.2,
0.4, 0.6, 0.8 and 1.0 kg cm™) was measured. The performance of drip system with



emitter was evaluated by measuring discharge at 12,
18, 24, 30 and 36 m length of lateral and for micro-
tube, performance was evaluated at 12, 18, 24 and 30
m length of lateral. It was observed that as the
operating pressure increased corresponding
discharge increased. When pressure increased from
0.2, 0.4, 0.6, 0.8 and 1 kg cm” the corresponding
discharge observed were 2.13, 3.12, 4.11, 4.25 and
4.58 Iph, for emitters and 5.65, 6.81,7.52,8.46 and 9.2
Iph for micro tube, respectively. The discharge
exponent of the emitters was 0.49 indicating non-
pressure compensating nature of the emitter whereas
the discharge exponent for the micro tube was 0.30,
indicating it's non-pressure compensating nature.
The overall emission uniformity obtained in the range
of 86.90 to 93.88% for the emitters and around 92%
for micro-tubes.

At Navsari, an experiment was conducted with
subsurface laterals having inline drippers of varying
discharge rates and spacings to prevent damage to
surface drip system. With subsurface lateral system,
sugarcane yield ranged from 145to 159 tha, whereas
yield with surface lateral was 150 tha™. Cane yield was
highest (159 tha™) with the combination of higher
discharge rate of 4 Iph and higher dripper spacing of
60 cm. Increase in dripper spacing and dripper
discharge rate under subsurface lateralplacement
gradually increased cane yield. This study revealed
that subsurface placement of laterals with inline
drippers is economically viable for sugarcane
cultivation. Juice analysis showed that different
combinations of drip discharge rates (1.3, 2.0 and 4.0
Iph) and dripper spacings (40, 50 and 60 cm) did not
have significant effect on CCS value in sugarcane juice.

At Belavatagi, two years of experiment with onion
(var. Arka Kalyan) grown in paired row (45-120-45
cm) on raised bed and drip irrigated at 0.8 ET, and 1.0
ET, showed significantly higher yields of 54.29 t ha™
and 51.31 t ha”, respectively over the yield of 43.96 t
ha" with farmers' practice. The experiment showed
that sole crop of chilli (var. Byadagi Dabbi) recorded
significantly higher yield of 1.76 t ha" over intercropping
system of Chilli+Onion+Cotton (0.67 t ha™).
Equivalent yield of chilli (2.98 t ha™) was also
significantly higher than yield with
Chilli+Onion+Cotton with higher net return of
¥ 3,04,857 and B:C ratio of 3.16 when drip irrigation
was applied at 0.8 ET,. The results have been
recommended for package of practices for the farmers
of Malaprabha command area.

At Belavatagi, four years of experiment showed that
irrigation at 0.8 IW/CPE and 0.6 IW/CPE resulted in

significant increase in seed yield of sunflower (1.72
and 1.62 t ha') as compared to rainfed ecosystem
(1.42 t ha™). Among in situ moisture conservation
systems, broad bed furrows with incorporation of
sunhemp resulted in significantly higher grain yield of
1.76 tha”, water use efficiency of 4.83 kg ha-mm™, net
return of ¥ 27864 ha” and B:C ratio of 2.42 than other
land configurations.

At Powarkheda, sowing of chickpea variety JG 130 on
15" November and 30" November gave higher seed
yields of 2.9 t ha” and 2.8 t ha’, respectively than to
sowing on 15" December (2.0 t ha™). Two irrigations
i.e. one at branching stage and another at pod
formation stage proved to be the best treatment with
seed yield of 2.8 t ha™. In case of availability of single
irrigation, it should be applied at the pod formation
stage (2.6 tha™). Net monetary return of ¥ 65,621 ha”,
B:Cratio of 2.75 and water use efficiency of 127 kg ha-
cm” were maximum when sowing was done on 15"
November. Two irrigations gave net return of ¥ 60,506
ha™, B:Cratio of 2.60and WUE of 112kgha-cm.

A filter has been fabricated and tested with seven
combinations at Pusa centre. Analysis revealed that
filter combination of coloured gravel, sand and
charcoal had maximum recharge rate of 9342 1h™” and
second lowest TSS value of 224 mg 1. Filter
combination of coloured gravel, white gravel and sand
was bestin reducing turbidity of water by 81.7%.

At Rahuri, performance evaluation of filter technology
for artificial groundwater recharge through borewell
on the farm/field was done to test hydraulic
performance of filter technology for bore well
recharge on farm/field and to study the effectiveness
of developed filter on farm/field. The four-layer filter
comprised of Brick flakes (BF-I) of size 24.28 mm,
Sand (SG-I) of size 0.6-2.0 mm, Angular Gravel (AG-I)
of grade 9.5-15.5 mm and Pea Gravel (PG-I) of size 20-
24 mm. Each layer had thickness of 25 cm, with total
thickness of 100 cm. Average filtration efficiency of
the filter at Location I and Il were 85.81 and 79.23%,
respectively. The four-layer filter tested at three
different locations in the command area showed
filtration efficiency of about 84.49%, which was
considered as a satisfactory performance with
recharge capacity of 15,11,525 L during the rainy
seasonof 2017.

To monitor the water table fluctuations and quality of
groundwater, 25 wells from command area of
distributaries No. 14 to 21 of Left Bank Canal of
Jayakwadi Irrigation Project and 5 wells from adjacent
non-command area were selected by Parbhani centre.
The study area comes under Ambad Tahsil of Jalna



district. Groundwater level in the command area (5.1
to 7.2 m) was higher during March 2017 due to
recharge from canal water. During the month of
March, in spite of release of water in the canal, the
water table depth increased to 6.08 in the command
area due to exploitation of well water for rabi summer
crops. The study area has many orchards of sweet
orange. Most of the farmers are utilizing well water
through drip for sweet orange in this year. Sugarcane
was consistently cultivated in the area due to presence
of co-operative sugar factory. Watermelon and
vegetable crops were cultivated in the area summer on
canal water. Groundwater from Jayakwadi command
and non-command area is categorized as C,S, and C,S,
as high and medium salinity indicating restrictions on
itsuse forirrigation.

Groundwater recharge through farm pond was
assessed on farmers' field. Three farm ponds of
varying size were constructed at farmers' fields in
Bhinder block of Udaipur district. The depth capacity
curve of identified structures was prepared after
conducting the topographical survey of the
submergence area. The average recharge rate with
the constructed pond was 17.10 mm day'1 whereas,
net recharge volume was 3061 m’. Analysis of the
water table data showed that 1750 m’ of harvested
water in the pond was utilized for providing
irrigation to rabi crops grown by the farmer. The pre
and post-monsoon groundwater samples were
analyzed to check the impact of recharge structure
on groundwater quality. The pH of the groundwater
varied from 7.8 to 8.5 in pre-monsoon and 7.6 to 8.4
in post-monsoon season.
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Rajmash crop under drip irirgation in Faizabad

Performance of onion crop was studied at Almora with
differentirrigation schedules based on drip and check
basin irrigations. Mean onion yield (23.8 tha™) under
drip irrigation treatments was significantly higher in
comparison to check basinirrigation treatments (15.3
tha™). Treatment with drip irrigation scheduled at 1.2
IW: CPE showed highestyield of 27.1 tha™ followed by
drip irrigations scheduled at 1.0, 0.8 and 0.6 IW: CPE,
respectively. Lowest yield of 11.1 t ha” was recorded
under check basin irrigation scheduled at 0.8 IW:CPE.
Also, drip at 1.2 IW: CPE resulted in 77% increase in
WUE and 143% higher income compared to check
basinirrigation.

At Chalakudy, conjunctive effect of micro irrigation,
mulching and mycorrhizal inoculation in influencing
the yield and economics of vegetable cowpea was
studied. Results showed that mulching and
mycorrhizal application helped to reduce the
irrigation requirement of cowpea by 20% without
affecting its productivity and profitability. It was
concluded that during summer season cowpea can be
cultivated with irrigation at 80% PE without affecting
its productivity. Mulching and mycorrhizal
inoculation alone had no significant influence on
reducing the irrigation requirement. But when
applied in combination helped to reduce water
requirement of cowpea by 20%. Cowpea with
irrigation at 80% PE along with mulching and
mycorrhizal application increased yield by 29%, WUE
by 38% and NUE in terms of productivity factor by
17% compared to cowpea receiving irrigation at
100% PE without mulching and mycorrhizal
application.
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Onion crop under drip irrigation system
at Almora

Effect of drip irrigation and surface irrigation on yield
of rajmash beans was studied at Faizabad. Drip
irrigation @ 60% PE with 100% recommended dose
of Nitrogen (RDN) resulted in significantly higher
yield of Rajmash beans (13.48 tha™) in comparison to
surface irrigation at 0.8 IW/CPE (8.7 t ha™) and drip
irrigation at 40% PE (9.9 t ha), but was at par with
drip irrigation at 80% PE (12.7 tha™) at both 80% and
100% RDN. Nitrogen doses (100% and 75% RDN) did
not have significant effect on yield of beans in both
drip and surfaceirrigation treatments.

Bathinda centre studied conjunctive use of canal
water (CW) and poor quality tube well water (TW,
RSC=1.36 meq 1" and EC=4.2 dS m") on summer
squash (var. Punjab Chappan Kadoo-1) during rabi
season. Crop yields were significantly differentamong
the water treatments. On an average, the observed
summer squash yield was 9.42 t ha™ with CW followed
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Drip irrigatéd summer squash at Bat?u‘nda

Vegetable cowpea under the conjunctive effect of

microirrigation, mulching and mycorrhizal inoculation

at Chalakudy

by 6.88 t ha" with alternate irrigation of CW and TW
and 5.26 t ha' with TW alone. Among different
fertigation schedules, summer squash yields under
fertigation levels of 80% and 100% RDN were at par
i.e. 7.96 and 7.48 t ha”, but significantly higher than
fertigationlevel of 60% RDNi.e.6.12tha™.

At Chiplima, significantly higher yield (0.70 t ha") of
blackgram (cv. Prasad) was obtained with 100% RDF
(20-30-30 N-P,0.-K,0 kg ha™) plus biofertilizer
(Rhizobium+PSB). Also, it gave highest water productivity
of 0.29 kg m”, net return of ¥ 20644 ha" and B:C ratio of
2.45 among the nutrient treatments. Compared to
farmers' practice of notusing any fertilizer and irrigation,
use of 100% RDF and Rhizobium + PSB resulted in 73.0,
137.6 and 77.8% increase in seed yield, net return and
water productivity, respectively. Thus, application of
irrigation at IW/CPE 1.0 and 100% RDF along with
biofertillizer may be adopted for blackgram crop region.




Development and Management of
Integrated Water Resources in

Different Agro-ecological Regions of India
(Theme-l)

Investigators: S.K. Jena, S. Mohanty, P.S. Brahmanand, R.R. Sethi and S.K. Ambast

Collaborating Institutes: ICAR-IISWC, Dehradun; ICAR-CRIDA, Hyderabad; ICAR-RC
NEHR, Barapani; ICAR-NBSSLUP, Nagpur; IIT, Kharagpur; PDKV, Akola

Installation and evaluation of innovative water harvesting structures such as rubber
dams in different agro-ecological regions were done under this project. The additional
water storage capacity created at Palampur-1, Plampur-2 and Dapoli are 4200 m®, 3600
m’, 20000 m’, respectively. The impact of ICAR flexi-check dam on agricultural
performanceis reported here for Chandeswar, Khurda district, Odisha (East-coast
plains) and Jogiput, Koraput district, Odisha (Eastern-plateau and hills region). During
kharif season, the rice grain yield was found to be enhanced from 4.14 t ha” during pre-
installation period to 4.93 t ha" during post-installation of rubber dam resulting in 19%
improvement due to optimum time of transplanting and assured irrigation during mid-
season dry spells. During rabi season, the pod yield of green gram was found to be
enhanced by 23% from 0.72 tha™ to 0.89 t ha™. At the same time, the yield of brinjal and
ridge gourd were enhanced by 37% (from 7.4 tha™ during pre-installation period to 10.1
t ha” during post-installation of rubber dam) and 43% (from 6.1 t ha" during pre-
installation period to 8.7 tha" during post-installation of rubber dam), due to assured
irrigation from rubber dams.

The rubber dam has also resulted in positive impact on productivity of summer vegetable
crops such as brinjal (27%), watermelon (32%) and cowpea (36%) at Chandeswar.
Similarly, the yield of ridge gourd and pumpkin was found to be enhanced by 36% and
29%, respectively due to assured water supply from the installed rubber dams compared
to their average productivity in the area in absence of rubber dam. The fruityield of ridge
gourd was enhanced from 5.5 tha™ to 7.2 tha”, whereas yield of pumpkin improved from
6.3tha"to 8.4 tha™. The installation of rubber dam resulted in improvement in cultivated
land utilization index (CLUI) from 43.3% (pre-installation) to 57.4% (post-installation)
period.

The farmers in Jogiput, Odisha could cultivate vegetables crops like brinjal (32%
additional yield from 12.6 t ha” to 16.6 t ha"), potato (17% additional yield from
16.1tha” to 18.8 tha™) and tomato (24% additional yield from 14.5 tha” to 18 tha™) in
an additional area of 4 ha during rabi season due to assured irrigation provided by
rubber dam. Moreover, crops in the command of rubber dams installed at different
locations are shown.



Two water harvesting structures, one check dam cum
rubber dam and one recharge well were constructed in
Dhenkanal district, Odisha. Maximum water level
during monsoon season was recorded up to 2.3 mand 2.9
m with water storage of 4200 m’ and 3300 m’ in the
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Crops in rubber dam command of Kanse, Maharashtra

Crops in rubber dam command of Navsari, Gujarat

Khallibandha and Khamar water harvesting structure,
respectively. Stored water were used for pisciculture,
on-dyke horticulture and supplementary irrigation
during kharifseason.

Evaluation of Irrigation System and Improvement Strategy
for Higher Water productivity in Canal Commands
(Theme-Il)

Investigators: R.K. Panda, S.K. Rautaray, P. Panigrahi, S. Raychoudhuri, M.K. Sinha, A.K. Thakur, R.K. Mohanty, O. P.

Verma and S.K. Ambast

Collaborating Institutes : ICAR-RCER, Patna; ICAR-CSSRI, Lucknow Centre; ICAR-NRRI, Cuttack; ICAR-IISR, Lucknow;

ICAR-IIWBR, Karnal

An experiment was conducted to ascertain the best time
to irrigate the rice crop using AWD method without any
loss in grain yield. Three levels of AWD viz., water level at
5-cm, 10-cm and 15-cm below the soil surface before re-
flooding were tried in the experiment. The top 15 cm of
the PVC pipe was above the soil surface level and bottom

25 cm was below the soil surface in the experimental field
with transplanted rice. A standing water level of 5 cm was
provided through surface irrigation, when water level
inside the PVC pipe reached the critical level. The results
revealed that rice grain yield was similar to continuous
submergence with AWD (4.33-4.50 t ha), if the water



level inside the perforated PVC pipe was 5 cm below the
soil surface. When the water level inside the PVC pipe was
allowed to fall to 10 or 15 cm, there was decrease in grain
yield (3.97 tha™) as compared to continuous submergence.
Thus, the safe level of AWD was 5 cm below the soil
surface to economize in water use and achieving grain
yield similar to submergence condition.

During rabi season 2018, groundnut and linseed were
grown in the command area and performance of pipe
conveyance based irrigation, sprinkler and drip irrigation
systems were studied in upper, middle and tail reaches as
compared with conventional flood irrigation system in
the command.
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Automatic Irrigation and Fertigation in
Drip-irrigated Banana (Theme-lIl)

Investigators: P. Panigrahi, S. Raychaudhuri, A.K. Thakur, A.K. Nayak, P. Sahu and S.K. Ambast
Collaborating Institutes : ICAR-ITHR, Bangalore; ICAR-IIVR, Varanasi; ICAR-NRCP, Solapur

Studies were carried out to evaluate the performance of
automatic irrigation (sensor based and timer based),
variable rate fertigation, and different plant density with
different wetted zone /volume (WV) under drip irrigation
in banana cv. Grand Nine at ICAR-IIWM research farm at
Mendhasal, Bhubaneswar. In the first experiment, soil
water sensor based irrigation and timer based auto
irrigation (1 hr interval 3 times daily at 80% ETc, 2 hr
interval 2 times daily at 80% ETc, 1 hiinterval 3 times daily
at 60% ETc, 2 hr interval 2 times daily at 60% ETc) were
compared with manually operated drip irrigation in the
crop. Inthe second experiment, phenology based variable
rates of irrigation (60 and 80% ETc at pre flowering; 80
and 100% ETc at flowering and fruit setting; 60 and 80%
ETc at fruit development) integrated with fertigation (60
and 80% recommended dose of fertigation at pre
flowering; 80 and 100% of recommended dose of
fertigation at flowering and fruit setting; 40 and 60%
recommended dose of fertigation at fruit development)
were compared with normal irrigation and fertigation
schedule in the crop. In the third experiment, different
plant density (3333, 5000 and 6000 plants ha™) with
different WV (20,40, 60 and 80%) were compared.

The hydraulic performance of the drip system was
studied from time to time and found satisfactory with
emitter flow rate variation of 4%, co-efficient of variation
of 5% and distribution uniformity of 96%. The water
applied under automatic irrigation treatments was
490-670 mm compared with 820 mm in manually
operated drip system. The volumetric soil water content

(SWC) under manually operated system was
marginally higher (21-23%) than that in sensor based
irrigation (19-21%) and timer based irrigation (16-
22%) treatments. The available nutrients (N, P and K)
in soil were higher under sensor based irrigation,
whereas light interception and SPAD values were
higher in manually operated irrigation system. The
vegetative growth (plant height, canopy diameter,
number of leaves, stem girth, leaf area index) of the
plants under manually operated system was 8-15%
higher than that in automated irrigation treatments.
However, the sensor based irrigation produced 15%
higher yield (69.8 t ha') with better quality fruits
(higher TSS and lower acidity), resulting in 40%
improvement in water productivity compared with
manually operated irrigation (Table 15).

Under variable rate of irrigation and fertigation, it was
observed that irrigation at 60% ETc during pre-flowering
(PF) and fruitdevelopment (FD) with 80% ETc at flowering
and fruiting stage (F&FS) integrated with fertilizer
application at 80% of recommended dose of fertigation
(RDFG) at PF with 100% RDFG during F&FS and 60% RDFG
at FD stage produced the fruit yield (59.3 t ha™) which was
statistically at par (p > 0.05) with that in full irrigation (FI)
with RDFG. However, the superior fruit qualities (TSS,
acidity) and higher water productivity (20%) were
observed in differential irrigation with fertigation
treatment in compared to FI with RDFG. The vegetative
growth of the fully irrigated plants with RDFG was 5-10%
higher than that in variable irrigation and fertigation



treatment. The SWC, available N, P and K in soil, light
interception and SPAD were higher under FI with RDFG
compared with other treatments. Among different planting
techniques (1 plant, 2 plants and 3 plants pit") with plant

density 0f3333,5000, 6000 plants ha” and WV, 2 plants pit
' (5000 plantha™) with 60% WV could produce 35% higher
yield resulting 40% higher water productivity compared
withnormally planted banana.

Table 15. Growth, yield, fruit quality and water productivity of banana under automaticirrigation

Irrigation Treatments Y\Iater Yegetative growth Yiel_cll WP 4 oTS.S Acidity
applied (mm) PH (m) CD (m) (tha’)  (kgha-mm™)  ("Brix) (%)
Sensor-based irrigationat 20% ASWD 670 2.11 1.77 69.84 87.3 18.70 0.70
1 hinterval 3 times daily at 80% Etc 660 1.97 1.65 63.57 78.5 18.84 0.72
2 hinterval 2 times daily at 80% Etc 660 1.92 1.60 62.88 77.6 18.71 0.75
1 hinterval 3 times daily at 60% Etc 490 1.65 1.52 54.64 85.3 17.20 0.92
2 hinterval 2 times daily at 60% Etc 490 1.62 1.50 54.07 83.1 17.11 0.90
Manualirrigation 820 2.25 1.84 60.51 62.0 17.51 0.79
(@) 0.12 0.06 2.17 3.6 0.15 0.05

ASWD: Available soil water depletion; PH: Plant height; CD: Canopy diameter

Automated drip irrigation in banana at ICAR-IIWM Research Farm

Eco-friendly Wastewater Treatment for Re-use in
Agri-sectors: Lab to Land Initiative (Theme-I1V)

Investigators: S. Raychaudhuri, M. Raychaudhuri, S.K. Rautaray, S.K. Jena and Rachana Dubey

Collaborating Institute : ICAR-IARI (WTC), New Delhi

In-situ wastewater treatment system was installed in a
drain adjacent to the ICAR-IIWM gate at Chandrasekharpur,
Bhubaneswar. It has components with removable or
adjustable structure with no use of non-renewable
energy source. The testing is being carried out with the
aim to up-scale the in-situ system. The drain dimension
was 18 mlong, 1.7 m wide and 1 m depth. Three gabions
with dimensions of 1.7 m wide, 1 m height and 0.7 m

thick were placed perpendicular to the wastewater flow
in the drain at 3 m apart. The three gabions were made
of three different filtration materials of 20 cm thickness
sandwiched between two layers of stones (25 cm thick).
The stones were stacked in cages made of cross linked
diamond shaped wire having multiple dimensions to
make the spillway in the gabion in case of high
wastewater discharge or rainfall. A bar screen was



placed between the 1™ gabion and wastewater discharge
point into the drain to arrest big floating materials like
plastic bottles, plastic sheets/bags, coconut shells,
stones etc. The system was installed without spillway in
the month of May 2017. This wastewater treatments
was found to reduce suspended solids by 60% and BOD
by 45%.

The heavy metals reductions were 66% for chromium
(Fig. 33) and 75% for both nickel and cadmium. No
significant stagnation of wastewater in the upstream
was also observed during summer months. With spillway,
the reductions in BOD, suspended solids, chromium,
nickel and cadmium were 37, 34, 53, 42 and 47%,
respectively. The microbial reductions were 5-Log and
3-Login withoutand with spillway respectively.
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Fig. 33. Chromium concentration in different chambers of wastewater treatment system

The treated wastewater is in use to irrigate adjacent
lawns through sprinkler. Visually, the treated wastewater
was much less turbid and less smelly. During rainy
season, without spillway caused flooding in the
upstream; however, there was no significant stagnation of
water in the upstream in with-spillway system. The drain
receives excess silt along with waste water. The silt
deposition before the bar screen is an issue which calls for
a silt removal system. The impact of treated wastewater
was studied in pots in comparison to untreated
wastewater. The available NPK and organic C of soils with
untreated wastewater were found 14, 22, 49 and 11
percent higher than that with treated wastewater. The EC
and chromium concentration were also higher by 23 and
63% over soils with treated wastewater.
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Water Budgeting and Enhancing Water Productivity by
Multiple Use of Water in Different Aquaculture Production

Systems (Theme-V)

Investigators: R.K. Mohanty, P. Panigrahi, P. Sahu and S.K. Ambast

Collaborating Institutes : ICAR-CIFA, Bhubaneswar

Under CRP on Water (Theme-5), an IFS model has been
developed. A pond of 700 m* had been stocked with IMCs
@ 5000 fingerlings ha™. On-dyke horticulture with 120
plants of banana (var. G-9) in two rows and 60 papaya
plants (var. Red Lady) in single row planting were carried

out. The land adjacent to the pond was 0.3 ha, on which
kharif rice was grown with grain yield of 3.42 t ha",
followed by green gram (0.98 tha™) while, 0.1 ha area was
also under ladies finger (17.1 tha™), followed by pumpkin
(26.3 t ha™). White Pekins breed of ducks had also been



introduced as an integrated component. Life-saving
irrigation (780 m’ out of 1810 m®) to on-dyke crops &
agriculture crops was provided using the pond water. Net
income was ¥79,617 ha” in 240 days while, net water
productivity and B:C ratio was ¥ 16.2 m” and 2.6,
respectively. In another experiment, grow-out production
of IMC was assessed with different production levels
through varying cropping pattern and water use.
It was found that 'multiple stocking and multiple
harvesting' (MSMH) is highly promising and productive
followed by inter-crop method of carp farming. The
estimated yield and consumptive water use index in
MSMH were 4.1tha” and 1.8 m’ kg fish, respectively.
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Institutional and Market Innovations Governing
Sustainable Use of Agriculture Water (Theme-VIlil)

Investigators: P. Nanda and A.K. Nayak
Collaborating Institutes : UAS, Bangalore; NLSIU, Bangalore

The farm household survey in the districts of Balasore,
Bhadrakh and Khurda carried out for the pump owners,
sellers and buyers. The Water User Associations were
studied with respect to their efficacies in managing water
and group dynamics in terms of resolution of conflicts,
operation and maintenance of the irrigation system and
collection of the membership fee and multiple activities
taken up for sustenance of the WUAs. A sample of 121
households was drawn randomly from all selected blocks
(Baliapal, Bhogarai in Balasore district;Basudevpur in
Bhadrakh; and Balianta and Balipatana blocks in Khurda
district having good groundwater draft in the state. The
sample was post stratified into three categories i.e. small,
medium and large using Cumulative Square Root
Frequency Method on the basis of operational land
holdings. Data was collected from different households

(51.02% of marginal farmers and 38.03% of small
farmers) are found to be buyers, most of the large farmers
(64%) belong to self-users and self-users + sellers
category. It explicitly illustrates that the number of water
buyers decreased as the size of farm increased, while the
number of sellers increased with the size of the farm. The
water markets in the study area are informal, based on
informal contract agreements. Water charge realized is
based on area approach where the amount of water
charged is based on the amount of land irrigated and the
type of crops to be irrigated irrespective of the season.
The mode of transactions in the market is found to be both
cash and kind depending on situations. The pattern of
water chargerealized in the districtis presentedintable 17.

Table 17. Nature of transactions across categories of users

under different size class categories. The structure of Mode of Percentage of farmers Percent_age _Offal“lflel‘s
water market prevailing in the districts in terms of | Transaction buying water XD I SIDICE
different categories of water users is presented in table 16. discrimination

It shows that buyers and self-users + sellers are the Ll 205 BB
dominant categories of participant in the water market. Kind 6.57

While majority of the small and marginal farmers Both 65.57

Table 16. Distribution of sampled farmers as per category of water trading

Farm Categories of water users il
category Self-user | Self-user + Sellers = Self-users + Sellers + Buyers = Self-users + Buyers Buyers

Marginal | 8 (16.33) 14 (28.57) 0 (0) 2 (4.08) 25(51.02) | 49 (100)
Small 10 (21.27) 12 (25.53) 4(8.51) 3 (6.38) 18(38.3) | 47(100)
Large 7 (28) 9 (36) 5 (20) 1(4) 3(12) 25 (100)
Total 25 (20.7) 35 (28.92) 9 (7.43) 6 (4.95) 46 (38.01) | 121(100)

The figures in parentheses represent percentage of total in each row




ICAR-Indian Institute of Water Management

Weather Report
Of Research Farm

The weekly rainfall and open pan evaporation data was recorded during 2017-18 at
ICAR-IIWM Research Farm, Deras Mendhasal, Khurda and were analysed, presented in
presented Fig. 34. The total rainfall between April 2, 2017 and April 1, 2018 was 1383.1
mm (Annual rainfall was also same) and standard meteorological week (SMW) 35
received the highest rainfall of 142 mm. Total evaporation was 1309.3 mm and highest
evaporation was observed during SMW 18 (57.1 mm) and thereafter it declined during

monsoon period.
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Post-flood Management Options for
Agricultural Sector in
Selected Districts of Bihar and Odisha




IN-HOUSE PROJECTS (2017-18)

SI. No. Project Code Project Title PI Name

1. [IWM/15/168 | Water and nutrient self-reliant farming system for rainfed area under high | Dr. S.K. Rautaray
rainfall zone

2. [IWM/15/169 |Drainage planning of eastern coast delta using geoinformatics Dr.S.K.Jena

3. [IWM/15/170 |Impact assessment study of using industrial wastewater on sunflower Dr. R. Dubey
(Helianthus annus L.) and mustard (Brassica nigra L.) grown in peri-
industrial area of Angul, Odisha

4. [IWM/15/171 | Developing the process for remediation of chromium from polluted water Dr. M. Das
sources

5. [IWM/15/172 | Evaluation of feasibility of enhancing irrigation efficiency in canal command | Dr. R.K. Panda
through improved surface and pressurized irrigation methods by adding
adjunct service reservoir and open dug well

6. [IWM/15/173 | Inter-regional virtual water trade in India through agro-based products Dr. G. Kar

7. [IWM/15/174 | Enhancing water productivity through water management in transplanted | Dr. K.G. Mandal
and aerobicrice in canal command area

8. [IWM/15/175 | Density dependent water use in coastal aquaculture of Litopenaeus Dr. R.K. Mohanty
vannamei

9. [IWM/15/176 | Enhancing water productivity through intensive horticultural system in Mrs. P. Sahu /
degraded land Dr. S. Pradhan

10. [IWM/16/177 | Benchmarking of public irrigation schemes for improving performance of Dr. A. Mishra
irrigated agriculture

11. [IWM/16/178 | Socio-economic and environmental linkages of groundwater irrigation in Dr. D. K. Panda
selected aquifers of India

12. [IWM/16/179 | Water Use Efficient practices for successful establishment and yield Dr. PS. Brahmanand
enhancement of pulse crops in rice based cropping system in seasonal
waterlogged ecosystem

13. [IWM/16/180 | Design and field evaluation of groundwater recharge structures for hard Dr. RR. Sethi
rock region

14. [IWM/16/181 | Development of web-based expert system on agricultural water Dr. A.K. Nayak
management

15. [IWM/16/182 | Enhancing yield and water productivity of Rice-fallow areas of eastern India | Dr. S. Pradhan
through Super Absorbent Polymers (SAP)

16. [IWM/17/183 | Development and evaluation of mini pan evaporimeter for on-farm Mr. N. Manikandan
irrigation scheduling

17. [IWM/17/184 | Evaluation of land shaping options for increasing farm income in coastal Dr. S. Roy Chowdhury
waterlogged area

18. [IWM/17/185 | Assessment of groundwater contamination due to excess fertilizer and Dr. A. Sarkar
pesticide uses and its management in lower Godavari basin

19. [IWM/17/186 | Smart water management system in agriculture Dr. D. Sethi

20. [IWM/17/187 | Socio-economic evaluation of water related interventions under MNREGA Dr. HK. Dash

21. Exploratory trial | Evaluating rice ratooning under different management practices to enhance | Dr. A.K. Thakur
crop and water productivity




EXTERNALLY FUNDED (2017-18)

Budget

Title (RSN Akh) Duration | PC/NO /PI/ CCPI Sponsored by

All India Co-ordinated Research Project on 7484.64 2017-20 Dr. S.K. Ambast, PC | ICAR, New Delhi

Irrigation Water Management

Agri-Consortia Research Platform on Water 1302.19 2017-20 Dr. S.K. Ambast, |ICAR, New Delhi

LCPC
Dr. P. Panigrahi, Dy
LCPC

I. Development and Management of = = Dr. S.K.]Jena Agri-Consortia Research
Integrated Water Resources in Different Platform on Water, ICAR,
Agro-ecological regions of India New Delhi

II. Evaluation of Irrigation System and - - Dr. RK. Panda Agri-Consortia Research
Improvement Strategy for Higher Water Platform on Water, ICAR,
productivity in Canal Commands New Delhi

[II. Automatic Irrigation and Fertigation in - - Dr. P. Panigrahi | Agri-Consortia Research
Drip-irrigated Banana under Efficient Platform on Water, ICAR,
Water Managementin Horticultural Crops New Delhi

IV. Eco-friendly Wastewater Treatment for - - Dr.S. Agri-Consortia Research
Re-use in Agri-sectors: Lab to Land Raychaudhuri Platform on Water, ICAR,
Initiative New Delhi

V. Water Budgeting and Enhancing Water - - Dr. RK. Mohanty | Agri-Consortia Research
Productivity by Multiple Use of Water in Platform on Water, ICAR,
Different Aquaculture Production Systems New Delhi

VI. Institutional and Marketing Innovations - - Dr. P. Nanda Agri-Consortia Research
Governing Use of Agriculture Water Platform on Water, ICAR,

New Delhi

National Initiative for Climate Resilient 600.00 2012-2020 Dr. G. Kar ICAR, New Delhi

Agriculture (NICRA)

Index Based Flood Insurance (IBFI) and 171.71 2017-2020 Dr. S.K. Ambast, | International Water

Post-Disaster Management to promote| (USD268305) Nodal Officer; Management Institute (IWMI),

agriculture resilience in selected states in Dr. PS. Colombo

India Brahmanand (PI)

Enhancing Economic Water Productivity in 112.32 2017-2020 Dr. S.K. Ambast, | International Water

Irrigation Canal Commands (USD175500) Nodal Officer; Management Institute (IWMI),

Dr. R.K. Panda (PI) | Colombo

Revival of Village Ponds through scientific 28.82 2017-2019 Dr.S.K. Jena DST, Ministry of Science &

intervention Technology, New Delhi

Development of biological filter for safe 138.684 2017-2020 Dr.S. National Agricultural Science

wastewater irrigation exploiting microbial Raychaudhuri Fund, ICAR

bioremediation trait

Efficient Groundwater Management for 459.00 2015-2019 Dr. A. Mishra Ministry of Agriculture,

Enhancing Adaptive Capacity to Climate Govt. of India

Change in Sugarcane Based Farming System

in Muzaffarnagar district, Uttar Pradesh

Enhancing Land and Water Productivity 20.00 2014-2018 Dr. RK. Panda ICAR, New Delhi

through Integrated Farming System (Tribal

Sub Plan Project)

Enhancing Water and Livelihoods Security 18.00 2016-17 Dr. S.K. Ambast, |ICAR, New Delhi

and Improving Water Productivity in Tribal
Dominated Paddy Fallow Rainfed Agro
Ecosystem of Odisha (Farmer's First Program)

Nodal Officer;
Dr. P. Nanda (PI)




COLLABORATIVE

Title

Bhubaneswar)

Assessment of Soil Fertility and Preparation of
Soil Fertility Maps for Various Agro-Ecosystems
of Odisha (with ICAR-CTCRI Regional Center,

84.53

2014-2018

Dr. M. Das

ICAR-Indian Institute of Water Management

RKVY, Office of the Director of
Horticulture, Odisha

CONSULTANCY

Title

Advanced Capacity Building Programme 59.00 August, | Course Director: Directorate of
with special emphasis on Soil & Water 2017 - | Dr. S.K. Ambast Soil Conservation
Conservation activities in Watersheds for January, & Watershed
Field Functionaries of the Directorate of 2018 Course Coordinators: Development,
Soil and Water Conservation and 1. Dr. A. Mishra & Dr. S.K. Jena Govt. of Odisha,
Watershed Development, Govt. of Odisha 2. Dr. RK. Panda & Dr. R.R. Sethi Bhubaneswar
under PMKSY 3. Dr. S. Mohanty & Dr. P. Panigrahi
(10 nos. of training programmes)
Analysis of soil samples (bulk density and 1.593 2017-18 |Dr.G.Kar World Vegetable
soil texture) in five districts of Odisha Centre-ICRISAT,
Andhra Pradesh

Interstate Farmers Training Program on 0.87 November | Convener: ATMA,
'Water Conservation and Efficient 27-30,2017 | Dr. S.K. Ambast Samastipur, Bihar
Irrigation System for Enhancing Income
and Livelihood' under PMKSY Course Coordinators:

Dr. M.K. Sinha

Dr. R. Dubey

Dr. O.P. Verma
Interstate Farmers Training Program on 0.937 January 9- | Convener: ATMA,
'Irrigation Water Management towards 11,2018 | Dr.S.K. Ambast Muzaffarpur,
doubling farmers' income' under PMKSY Bihar

Course Coordinators:

Dr. M.K. Sinha

Dr. S. Pradhan

Dr. D. Sethi
Interstate Farmers Training Program on 1.583 February |Convener: ATMA,
‘Agricultural Water Management for Crop 12-16,2018 | Dr. S.K. Ambast Madhubani, Bihar
Production and Food Security' under
PMKSY Course Coordinators:

Dr. M.K. Sinha

Mr. N. Manikandan

Mr. P. Deb Roy
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¢ [CAR-Indian Institute of Water Management recognized as ISO 9001:2015 certified
research institute in the field of Agricultural Water Management.
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Dr. G. Kar, Principal Scientist recognized as 'Fellow of
Indian Society of Soil Science' during 82" ISSS
convention at AMITY University, Kolkata on December
11,2017.

Dr. G. Kar, Principal Scientist has been recognized as
'Fellow of the West Bengal Academy of Science and
Technology (Section X: Agriculture and Forestry)' in
the year 2017 for his notable contributions in ‘Agro-
climatology'.

Dr. S. Pradhan, Scientist received 'Dr. S. Venkataraman
Young Scientist Award 2017' from Association of
Agro-meteorologist, Anand, Gujarat.

Dr. K.G. Mandal, Principal Scientist has been selected
Member, the National Academy of Sciences, India in
theyear2017.

Dr. PK. Panda, Dr. R.K. Mohanty, Dr. P. Panigrahi and
Dr. A. Kumar received 'Best Poster Award' at 3rd
ARRW International Symposium held at ICAR-NRR],
Cuttack during February, 6-9, 2018 for the paper entitled
'Development of Runoff recycling model for climate
resilience and profitenhancement of rainfed rice'.

Dr. S.K.Jena, Principal Scientist received Appreciation
Award' from IRMRA, Thane for significant
contribution in developing rubber dam technology.

Dr. P.S. Brahmanand, Principal Scientist received
appreciation letter from Director, National Water
Mission, Ministry of Water Resources, River
Development & Ganga Rejuvenation, Gol for contribution
towards technical guidance and preparation of template
for State Specific Action Plan on Water.

Drs. S.K. Rautaray, A. Mishra, M.K. Sinha, R.K. Mohanty,
M.S. Behera, and S.K. Ambast received 'Krishi Vigyan
Gaurav, 2017 awarded by Bharatiya Krishi Anusandhan
Samitiand Krishi Anusandhan Sanchar Kendra, Karnal.

Drs. M.K. Sinha, N.N. Thombare and B. Mondal received
'Krishi Vigyan Gaurav, 2017' awarded by Bharatiya
Krishi Anusandhan Samiti and Krishi Anusandhan
Sanchar Kendra, Karnal.

Dr. P.S. Brahmanand, Principal Scientist has been
awarded with 'Swachhata Puraskar-2017' by ICAR-
Indian Institute of Water Management, Bhubaneswar
on the occasion of Gandhi Jayanti for his overall
initiative, dedication and leadership to ensure successful
implementation of 'Swachh Bharat Abhiyan'.

Dr. M. Das, Principal Scientist, has been nominated by
ICAR as member, Institute Management Committee
(IMC) of ICAR-IISS, Bhopal.

Dr. S.K. Jena, Principal Scientist, has been nominated
by ICAR as member, Institute Management Committee
(IMC) of ICAR-Indian Institute of Soil & Water
Conservation, Dehradun and ICAR Research Complex
for Eastern Region, Patna, Bihar.

Dr. R.K. Mohanty, Principal Scientist, has been
nominated by ICAR as member, Institute Management
Committee (IMC) of ICAR-NRC on Integrated Farming,
Motihari, Bihar.

Dr. S. Pradhan, Scientist has been elected as Assistant
Secretary to Indian Society of Agrophysics.

Drs. K.G. Mandal and A.K. Thakur, Principal Scientists
became Associate Editors of 'Agronomy Journal’,
published by American Society of Agronomy (ASA),
USA and 'Irrigation Science', published by Springer,
respectively.

Drs. S. Roy Chowdhury and Dr. A.K. Thakur, Principal
Scientists have been selected as editor for Indian
Journal of Plant Physiology (Springer), ISPP, New Delhi.

Dr. M. Raychaudhuri, Principal Scientist appointed as
recorder for the section-'Agriculture and Forestry
Sciences' for 2018-2020 by Indian Science Congress
Association.



Dr. P.S. Brahmanand, Principal Scientist has been
elected as Executive Memberof Indian Society of
Water Management (Odisha Chapter) for the period of
2018-2020.

Dr. G. Kar, Principal Scientist has been invited to
deliver talk on the occasion of Engineer's Day
celebration at Gandhi Institute of Excellent
Technocrats, Bhubaneswar on September 15,2017.

Dr. S. Raychaudhuri, Principal Scientist has been
invited to deliver talk in National Conference on
Organic Waste Management for Environmental and
Food Security jointly organized by ICAR-IISS & Indian
Society of Soil Science (Bhopal chapter) during
February8-10,2018.

Dr. S. Raychaudhuri, Principal Scientist delivered
keynote address in the World Water Summit 2018
held on March 22,2018 at New Delhi.

Dr. S.K. Rautaray, Principal Scientist acted as panelist
in the session 'Management Structures for River
Basins' organized by the Odisha Environment
Congress held on December 21, 2017 at Regional
Museum of Natural History, Bhubaneswar.

Dr. M. Raychaudhuri, Principal Scientist acted as
panelist in the Brain Storming Session 1-Water Use
Efficiency Challenges and Way forward during 5"India
Water Week 2017 held on October 12, 2017 at
VigyanBhawan, New Delhi organized by Ministry of
Water Resources, River Development and Ganga
Rejuvenation, Government of India.

Dr. M. Raychaudhuri, Principal Scientist acted as
expertin the Seminar-4 'Safe Drinking Water for All' in
the 5"India Water Week 2017 held on October 13,
2017 at VigyanBhawan New Delhi organized by
Ministry of Water Resources, River Development and
Ganga Rejuvenation, Government of India.

Dr. M. Raychaudhuri, Principal Scientist acted as co-
chairperson in National Conference on Organic Waste
Management for Environmental and Food Security on
February 9, 2018 jointly organized by ICAR-IISS&
Indian Society of Soil Science (Bhopal chapter).

Dr. S.K. Ambast, Director, visited Thimpu, Bhutan to
attend SAARC Expert Consultation Meeting on 'Water
Energy and Food Security Nexus' during July 3-6,
2017.

Dr. AK. Thakur, Principal Scientist, visited USA to
attend and present paper in International Annual
Meeting of ASA-CSSA-SSSA-2017 on '"Managing Global
Resources for a Secure Future' during October 22-25,
2017 at Tampa, Florida, USA. His oral presentation
was on paper entitled 'Impacts of cultivation practices
and water management in the post-vegetative stage
onrice grain yield and water productivity'.

Dr. M. Raychaudhuri, Principal Scientist became
women chess champion during '[CAR Eastern Zone
Sports Meet 2017" at ICAR-RCER, Patna held during
November13-16,2017.




ICAR-Indian Institute of Water Management

Researcnh
Vianagement
\Vieetings

Quinquennial Review Team (QRT) Meeting

The 5" Quinquennial Review Team of ICAR-ITWM and AICRP-IWM held its first meeting
at ICAR-IIWM, Bhubaneswar during September 18-19, 2017 and second during
November 10-12, 2017 at SKUAST, Jammu. The Team constituted the following
members:

Dr.C.L. Acharya, former Director, ICAR-IISS, Bhopal
Dr.R.K. Batta, Former PC, AICRP on WM

Dr.S.D. Gorantiwar, Head, IDE, MPKV, Rahuri

QRT reviewed the achievements of ICAR-IIWM and AICRP-IWM for the period 2012-
2017 as well as research proposals for next five years under different programs and
themes of ICAR-IIWM and AICRP-IWM. Program leaders of ICAR-IIWM and Chief-
Scientists of the respective centers presented the achievements made during 2012-2017
during the meetings.

QRT Meeting at ICAR-IIWM
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Research Advisory Committee (RAC)
Meetings

Members of Seventh RAC of ICAR-IIWM, Bhubaneswar

1 | Dr. TK. Sarkar, Former Project Director, Chairman
WTC, ICAR-IARI, New Delhi
2 | Dr. AK. Misra, Former Head, Division of Member

Soil Physics, ICAR-IISS, Bhopal

3 | Dr. PK. Mahapatra, Former Dean, College of Member
Agriculture, OUAT, Bhubaneswar

4 | Dr. M.K. Jha, Professor, IIT, Kharagpur

Member

5 | Dr. VU.M. Rao, Former Project Coordinator, Member
AICRP on Agro-meteorology

6 | Dr. S.K. Chaudhari, Asst. Director General Member
(S&WM), ICAR, New Delhi

7 | Dr. S.K. Ambast, Director, ICAR-IIWM, Member
Bhubaneswar

8. | Dr.S. Roy Chowdhury, Principal Scientist, Member
ICAR-IIWM, Bhubaneswar Secretary

The third meeting of 7" Research Advisory Committee
(RAC) of ICAR-Indian Institute of Water Management,
Bhubaneswar was held duringFebruary 23-24, 2018
under the chairmanship of Dr. T. K. Sarkar. Dr. S.K.
Ambast, Director, ICAR-IIWM welcomed esteemed
Chairman and all members of RAC and presented
research accomplishments of the Institute.Action taken
report (ATR) was presented by Dr. S. Roy Chowdhury,
Principal Scientist and Member-Secretary, RAC.Theme-
wise presentations were also made by theme leaders of
different programs.

Recommendations:

» Specific action plans on drip fertigation and other
water managementinterventions to be prepared.
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Development of innovative and farmer's friendly-
economically viable technology, their up-scaling and
demonstration across different agro-ecosystems
aligning with state department. Also, its methodologies
be dulyaddressed in water policy and governance.

Specific drainage guidelines for waterlogged areas in
eastern India to be developed.

Block-level drought and flood management
interventions to be prepared.

Training programs have to be more skill oriented with
practical sessions.

Water conservation, efficient and diversified use and
environmental impact warrant attention under
PMKSY.

Enhancement of water-use efficiency under climate
change scenarios and accordingly plan for research
interventions for developing appropriate strategies
for natural disastermitigation.

Development of mobile application of web based
expert system on agricultural water management in a
farmer friendly manner.

Sector-wise wastewater reclamation and recycling
should be carried out forits productive use.
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Institute Research Council (IRC) Meeting

Institute's Research Council (IRC) meeting was organized
during May 18-20, 2017 with the Chairmanship of Dr. S.K.
Ambast, Director, ICAR-IIWM. The results of the twenty
four completed/ on-going in-house research projects under
different programs were presented and deliberated in the
meeting. Also, eight new research project proposals were
presented and discussed.

2" IRC meeting was held on July 7, 2017, and results of
externally-funded projects- TSP, NICRA, LBS, GYG, MoA,

PRP and Agri-CRP on Water as well as AICRP on Irrigation
Water Management were discussed apart from two new
research proposals. Based on the recommendations of
the IRC meeting, new projects were decided to be further
discussed in the monthly meeting held on July 28, 2017
and August 18,2017. Dr. S.K. Ambast, Director & Chairman,
IRC concluded with remarks and encouraged scientists to
continue good work, timely reporting and systematic
record keeping. He also emphasized for publication after
completion of each project. Dr. S.K. Jena, Principal Scientist
and Member Secretary, IRC organized the meeting.

Review Meeting of 'Agri-Consortia Research
Platform on Water' Project of ICAR

Dr. K. Alagusundaram, DDG (NRM), ICAR in presence of
Dr. S. K. Chaudhari, ADG (S&WM), NRM and Dr. S. K.
Ambast, Director, ICAR-Indian Institute of Water
Management, Bhubaneswar reviewed the progress and
achievements of eight major themes under “Agri-
Consortia Research Platform on Water” project during
2017-2018 at NRM Division, ICAR, New Delhi on March
23, 2018. The PIs and CCPIs of all the research projects
from twenty six different Institutes/ Universities
presented their technical and financial progress of the
projects during the FY 2017-2018 in this meeting. DDG
(NRM) expressed satisfaction on performance in the
projects and emphasized the improvement in way of
presentation of the results under the projects.
Dr. Chaudhari and Dr. Ambast appreciated the work done
and data recorded, and stressed on bringing some
publications on the works done in different Institutes and
Universities under the projects. Dr. P. Panigrahi, Senior
Scientist of WM coordinated the review meeting.



Participation in trainings (Category-wise)

Official Subject Organization Period
Dr. A.K. Nayak, Principal Scientist Internal Auditor Training Course for ISO TUV India Pvt. Ltd, August 17-18,
Mr. N. Manikandan, Scientist 9001:2015 Kolkata 2017

Dr. O.P. Verma, Scientist

Mr. N. Manikandan, Scientist
Mr. Abhijit Sarkar, Scientist
Mr. Partha Deb Roy, Scientist

Advanced capacity building program on
'Hydrological Study and Monitoring of
Watersheds'

ICAR-IIWM,
Bhubaneswar

September 11-15,
2017

Mr. S.K. Singh, AO

Mr. J. Nayak, Assistant
Mr. R.K. Dalai, Assistant
Mr. N. K. Mallick, UDC

Public Finance Management System (PFMS)
& GST

ICAR-NRRI, Cuttack

September 11-12,
2017

Different Structural Measures in Watersheds'

Dr. S. Pradhan, Scientist Advanced capacity building program on ICAR-IIWM, September 18-22,
Dr. Rachana Dubey, Scientist 'Hydrological Study and Monitoring of Bhubaneswar 2017
Dr. Debabrata Sethi, Scientist Watersheds'
Dr. O.P. Verma, Scientist Advanced capacity building program on ICAR-IIWM, October 9-13, 2017
Mr. Abhijit Sarkar, Scientist 'Concepts of Standard Design, Layout of Bhubaneswar
Different Structural Measures in Watersheds'
Dr. S. Pradhan, Scientist Advanced capacity building program on ICAR-IIWM, October 24-28,
Dr. Rachana Dubey, Scientist 'Concepts of Standard Design, Layout of Bhubaneswar 2017
Different Structural Measures in Watersheds'
Mr. B.K. Acharya, Technical Officer | Capacity Building & Skill Upgradation ICAR-IIFSR, October 24-28,
Program on Farm Management Modipuram 2017
Dr. Debabrata Sethi, Scientist Advanced capacity building program on ICAR-IIWM, November 6-10,
Mr. Partha Deb Roy, Scientist 'Concepts of Standard Design, Layout of Bhubaneswar 2017
Different Structural Measures in
Watersheds'
Mr. N. Manikandan, Scientist Advanced capacity building program on ICAR-IIWM, November 21-25,
'Concepts of Standard Design, Layout of Bhubaneswar 2017

Mr. VK. Sahoo, F&AO
Mr. A. Mallick, AAO

Public Finance Management System (PFMS)
& GST

ICAR-NRRI, Cuttack

November 27-28,
2017

Mr. A.K. Binakar, Senior Technical
Assistant (Driver)

Competency Enhancement Program on
Automobile Maintenance, Road Safety And
Behavioral Skill Development

ICAR-CIAE, Bhopal

November 27-28,
2017

Dr. S.K. Jena, Principal Scientist Management Development Programme on | ICAR-NAARM, December 12- 23,
Leadership Development Hyderabad 2017

Dr. K.G. Mandal, Principal Scientist | Multivariate Data Analysis ICAR-NAARM, December 14-20,

Dr. D.K. Panda, Principal Scientist Hyderabad 2017

Dr. S. Pradhan, Scientist Advanced capacity building program on ICAR-IIWM, December 18-22,

Dr. Debabrata Sethi, Scientist 'Improving Water Productivity in Rainfed Bhubaneswar 2017
Agriculture’

Mrs. Sunanda Naik, ACTO (Library) | Training-cum Awareness Workshop on J- ICAR-CIFA, December 19, 2017
Gate@CeRA for North-East Region Bhubaneswar

Mr. P. Deb Roy, Scientist

'Statistical Advances for Agricultural Data
Analysis'

ICAR-IASRI, New Delhi

March 3-23,2018




Training organized

ICAR-Indian Institute of Water Management

Summer training program for M. Tech. students of CAET, OUAT, | ICAR-IIWM, May 16-June 15,2017 3

Bhubaneswar on various aspects of water management Bhubaneswar

Summer training program for students of SWE, Faculty of ICAR-IIWM, June 12-July 2, 2017 2

Agricultural Engineering, Dr. RP.C.A.U,, Pusa, Bihar on various | Bhubaneswar

aspects of water management

Professional Attachment Training to an ARS Scientist [ICAR-IIWM, December 15- March 14, 2018 01
Bhubaneswar

Model Training Course (MTC) on 'Improving land and water ICAR-IIWM, January 31-February 7, 2018 22

productivity through soil and water management' Bhubaneswar

Farmers' training programsorganized

Farmer's training program under Farmer's FIRSTproject Khuntapingu, Malarpada and | September 12-14, 370
Jamuda villages, Keonjhar 2017
KisanGosthi ICAR-IIWM Research Farm November 10, 60
2017
Farmer's training program under Farmer's FIRST project KVK, Keonjhar December 27-29, 28
2017
Training and exposure visit program under TSP project Mahuljore village, November 29-30, 100
Sundargarh 2017
'Krishak Pathsala' at Odisha state level exhibition Barmunda, Bhubaneswar March 9, 2018
KrishiJal Prabandhan Mela (under Krishi Unnati Mela-2018) March 17,2018 1019
Farmers' training program on 'Acquaintance on adoption of the | Nagpur minor, Balianta, March 20,2018 53
pressurized irrigation system for increased crop productivity' Khurda

Farmers / Students-Experts Interaction-cum-Practical Training Programs

Farmers/ Students from

Bolangir, Odisha (ATMA) April 11,2017 10
Ramnagar, Medinipur, West Bengal May 31, 2017 20
Purba Medinipur, West Bengal June 7, 2017 40
Egra block II, Purba Medinipur, West Bengal July 26,2017 23
OUAT, Bhubaneswar October 26, 2017 41
SOA University, Bhubaneswar November 28,2017 30
Katni Block, Bilaspur, M.P. December 8, 2017 25
Katni Block, Bilaspur, M.P. February 8,2018 68

Annual Report 2017-18 | 66




Advanced Capacity Building Program under PMKSY

Ten advanced capacity building program under Pradhan MantriKrishiSinchayeeYojana (PMKSY) was conducted at
ICAR-Indian Institute of Water Management, Bhubaneswar for Assistant Soil Conservation Officer/ Assistant Project
Directors of the Directorate of Soil Conservation and Watershed Development, Govt. of Odisha. Dr. S.K. Ambast, Director,
ICAR-IIWM, Bhubaneswar was of these training programs.

Detail of programs Course-Director /Coordinators Duration No. of
participants
Hydrological Study and Monitoring | Dr. S.K. Ambast/ August 8-12,2017 20
of Watersheds Dr. A. Mishra & Dr. S.K. Jena
August 28-Septemeber 1, 2017 20
September 11-15, 2017 20
September 18-22, 2017 20
Concepts of Standard Design, Dr. S.K. Ambast/ October 9-13, 2017 25
Layout of Different Structural Dr. RK. Panda & Dr. R.R. Sethi
Measures in Watersheds
October 24-28, 2017 23
November 6-10, 2017 20
November 21-25, 2017 28
Improving Water Productivity in Dr. S.K. Ambast/ December 18-22,2017 21
Rain-fed Agriculture Dr. S. Mohanty & Dr. P. Panigrahi
January 15-19,2018 27
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Inter-State Farmers Training Program under PMKSY

Three Inter-State Farmers Training Program under Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) was conducted at
ICAR-Indian Institute of Water Management, Bhubaneswar for farmers, sponsored by state unit of ATMA.

Detail of programs Convener / Coordinators Duration No. of participants
Doguni aay evum surakshita ajeevika keliye | Dr. S.K. Ambast / November 27-30, 2017 11

jal sanrkshan evum dak shsinchai pranali | Dr. M.K. Sinha & Dr. R. Dubey

Doguniki sani aay keliye sinchai jal Dr. S.K. Ambast/ Dr. M.K. Sinha, January 9-11, 2018 26
prabandhan Dr. S. Pradhan & Dr. D. Sethi

Phasal utpadan evm khadya suraksha Dr. S.K. Ambast/ Dr. M.K. Sinha, February 12-16,2018 2%

keliye krishi jal prabandhan Mr. N. Manikandan & Mr. P. Deb Roy

HRD fund allocation and utilization during 2017-2018

Budget Head Budget (Lakhs) Expenditure (Lakhs)

H.R.D. 4.00 2.25

Exhibitions

Institute'sachievements were displayed/ showcased in the following exhibitions held in differentlocations:
Events Place Date / Period
Inauguration of Highly Sensitive Laboratory at ICFMD, Jatni, Khorda April 1,2017
International Centre for Foot & Mouth Disease (ICFMD)
Kisan Kalyan Mela Mahatma Gandhi Central University, April 15-19, 2017

Motihari, Bihar

Foundation Day Celebration of ICAR-NRRI, Cuttack April 23,2017
ICAR - NRRI, Cuttack
Celebration of Mahila Kishan Diwas on World Food Day ICAR-CIWA, Bhubaneswar October 16, 2017
82" Annual Convention of Indian Society of Soil Science | Amity University, Kolkata December 11-14, 2017
Exhibition by OSEE ICAR-CIWA, Bhubaneswar February 1-3,2018
State-level Exhibition Barmunda, Bhubaneswar March 6-9, 2018
Krishi Jal Prabandhan Mela - 2018 ICAR-IIWM, Bhubaneswar March 17, 2018
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Farmer's Training under TSP

A field demonstration-cum-training program on 'Pump operation, maintenance and
irrigation application techniques' was conducted at Birjaberna village in Sadar block,
Sundargarh under TSP project during November 29-30, 2017. The program was
attended by 100 farmers including 20 women participants. Different irrigation water
application techniques, field demonstration on water application methods in different
crops, crop water requirement and aquaculture practices to enhance the farm income
were also briefed to the famers during the training program. Dr. R.K. Panda, Principal
Scientist coordinated the program.

Farmer's Training under Farmer's FIRST Project

Three one-day farmer-training programs were organized under Farmer's FIRST
Project at Khuntapingu, Malarpada and Jamuda villages (Dist. Keonjhar) on
September 12, 13 and 14, 2017, respectively. A total of 370 farmers including
women farmers participated in the training programs. Scientists from ICAR-IIWM,
district-level as well as block-level personnel of watershed, agriculture, veterinary,
horticulture and fishery departments provided training to the farmers. A WhatsApp
group was formed during the training in order to use social media as a tool for
sharing images and videos of problems faced in farming and get appropriate
solutions from the expert scientists.

Another three-day farmers' training was organized on 'Entrepreneurship
development for income generation and enhancement of water productivity' at KVK,
Keonjhar under Farmer's FIRST Project during December 27-29, 2017. A total of 28
farmers and farm women from three villages (Khuntapingu, Malarpada and Jamuda)
of Saharpada block (Dist. Keonjhar) participated in the training programme.
Participants had also practical demonstrations on drip irrigation, portable sprinkler
irrigation and mushroom farming. Dr. P. Nanda, Principal Scientist and Dr. D. Sethi,
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Conferences, Meetings, Workshops, Symposia, Deputations

Name of the Seminar / workshop / training /

Official Organized by Period
conference

Dr. S.K. Ambast Pre-project Meeting on IBFI IWMI, New Delhi April 10-11,

Dr. P.S. Brahmanand 2017

Dr. S.K. Ambast

Interaction Workshop on 'Optimal Use of Groundwater in
Agriculture'

Central Groundwater Authority, New
Delhi

April 12,2017

Dr. S.K. Ambast National Seminar on 'Agronomic Approaches for Climate | RARS, ANGRAU, Kurnool, AP May 2, 2017

Dr. P.S. Brahmanand Resilience in Agriculture'

Dr. S.K. Ambast Doubling Farmers' Income in Odisha ICAR-NRRI, Cuttack May 8, 2017

Dr. H.K. Dash

All Scientists of ICAR- Brain-storming Session on Translating Research into ICAR-IIWM, Bhubaneswar May12,2017

[TWM Technology

Dr. H.K. Dash Meeting to Finalize the Methodology for Impact Study ICAR-CIWA, Bhubaneswar and OWDM, | May 16, 2017
Odisha

Dr. S.K. Ambast Indo-Israel Cooperation on Water Management PMO, New Delhi May 29,2017

Dr. S.K. Ambast Expert Committee Meeting of NASF on 'Conservation National Agricultural Science Fund, May 30,2017

Dr. S. Raychaudhuri

Agriculture and Climate Change, Micronutrients and their
Use Efficiency, Precision and Controlled Environment
Agriculture, Water Quality and Productivity’'

ICAR, New Delhi

Dr. S.K. Rautaray
Dr. K.G. Mandal
Dr. P. K.Panda
Dr. R. Dubey

International Conference Organic Farming for
Sustainable Agriculture

OUAT, Bhubaneswar& Centre for
Environment and

Economic Development (CEED), New
Delhi

June2-3,2017

Dr. PS. Brahmanand

Policy Dialogue Workshop on 'Flood Index Insurance and
Drought Management for Agricultural Development'

ICAR-RCER, Patna, Bihar

June 7,2017

Dr. S. Roy Chowdhury
Dr. RK. Panda

Workshop on '"Tracking Management Initiatives for Water
Security’

NITI Aayog, New Delhi

Junel14, 2017

Dr. S.K. Ambast

SAARC Regional Consultation Meet at Thimpu, Bhutan

SAARC Agriculture Centre, Bangladesh

July 3-5,2017

Dr. S.K. Ambast

SAU's VC and ICAR Directors Conference

ICAR, New Delhi

July 16,2017

Dr. S.K. Ambast
Dr. S. Roy Chowdhury

State-level Executive Committee Meeting on PKVY

Dept. of Agriculture and Farmers'
Empowerment, GoO

July 19, 2017

Dr. S.K. Jena

Launch Workshop of the DST Funded Project on 'Revival
of Village Ponds through Scientific Interventions'

PAU, Ludhiana

July 21-22, 2017

Dr. S.K. Ambast
Dr. S. Roy Chowdhury
Dr. K.G. Mandal
Dr. AK. Thakur

National Consultation on 'Bio-resources for Sustainable
Development- Biodiversity, Agriculture and Health'

Institute of Life Sciences (ILS),
Bhubaneswar &Institute of Bio-
resources and Sustainable
Development (IBSD), Imphal

July 31-
August 2,2017

Dr. PS. Brahmanand

Divisional Review Meeting of Foreign-aided Projects

NRM division, ICAR, New Delhi

August 1,2017

Dr. S.K. Ambast

Inception Workshop of ICAR-IWMI Collaborative Project

MPKYV, Rahuri

August 22-24,
2017

Dr. S.K. Ambast

Workshop on 'Reshaping Agricultural Research

ICAR-NAARM, Hyderabad

August 31, 2017

Dr. RK. Panda Education and Extension Systems Management for 2030’
Dr. S.K. Rautaray Field Day on Dragon Fruit Central Horticultural Experiment September 1,
Station, Bhubaneswar 2017
Dr. S.K. Rautaray World Coconut Day Coconut Development Board, September 2,
Bhubaneswar 2017
Dr. M. Das Meeting for Agenda of Coordination of Chronic Kidney RMRC, Bhubaneswar September 14,
Disease Research / Surveillance 2017
Mr. N. Manikandan Workshop on Delivery of Agro-meteorological Advisory IMD, New Delhi, DAFE, GoO & QUAT, October 10,
Services at Block/ Village Level through SMS Bhubaneswar 2017




Dr. M. Raychaudhuri

5" India Water Week

Ministry of Water Resources, River
Development and Ganga Rejuvenation,
Government of India, New Delhi

October 11-14,
2017

Dr. A.K. Thakur

International Annual Meeting of ASA-CSSA-
SSSA on 'Managing Global Resources for a
Secure Future'

ASA-CSSA-SSSA, USA

October 22-25,
2017

Dr. PS. Brahmanand

National level Consultation Workshop on
'Finalization of Template for State Specific
Action Plan on Water"

National Water Mission, Ministry of
Water Resources, Government of India

October 23,2017

Dr. M. Raychaudhuri
Dr. S. Raychaudhuri
Mr. P. Deb Roy

37" Annual Convention of Indian Society of
Soil Science, Bhubaneswar Chapter

Bhubaneswar Chapter, ISSS, OUAT,
Bhubaneswar

October 31, 2017

Dr. S. Raychaudhuri

Information & Networking Event: EU-India
Call on Water

Research and Innovation Section of the
Delegation of the European Union to
India, (EU), Department of Science &
Technology (DST) and Department of
Biotechnology, GOI, New Delhi

November 3, 2017

Dr. P.S. Brahmanand

ICAR Winter School 'Developments in
Organic Farming in Tropical Islands in India’

ICAR-CIAR], Port Blair

November 18,
2017

All Scientists of

Brainstorming Workshop 'Converting

ICAR-Indian Institute of Water

November 22,

ICAR-ITWM Extreme Rainfall Events into Opportunities’ | Management, Bhubaneswar 2017

Dr. S. Roy National Conference of 'Plant Physiology ISPP, New Delhi and IGKV, Raipur November 23-25,
Chowdhury Emerging Role of Plant Physiology for Food 2017

Dr. R. Dubey Security and Climate Resilient Agriculture'

Dr. S.K. Ambast

National Symposium on 'Indian Standards for
Irrigation Equipment's and Drainage
Systems'

BIS, New Delhi & Jain Irrigations,
Jalgaon

December 5-6,
2017

Dr. S.K. Ambast

Interactive Seminar on 'The Foresight
Agrimonde-Terra for 2050: Indian
Perspective'

NRM, ICAR, New Delhi

December 7-9,
2017

Dr. S.K. Ambast
Dr. M. Das
Dr. G. Kar

82" Annual Convention of Indian Society of
Soil Science, New Delhi

Indian Society of Soil Science, Kolkata
Chapter, Kolkata

December 11-14,
2017

Dr. P.S. Brahmanand

Stakeholder Meeting of NAIP Sponsored sub-
project -'Design and Development of Rubber
Dams for Watersheds'

ICAR-CIRCOT, Mumbai

December 14,
2017

Dr. S.K. Ambast
Dr. S.K. Rautaray

Meeting on 'Environment and Sustainable
River Basin Management'

Regional Museum of Natural History,
Bhubaneswar

December 20-22,
2017

Dr. M. Das XXV National Children Science Congress DST, Govt. of India, Ahmedabad, December 27-31,
Gujarat 2017
Dr. P. K.Panda Environmental Pollution : A Threat to G. W. College, Jagatsinghpur January 10-11,

Mankind

2018

Dr. S.K. Ambast
Dr. P. Panigrahi

International Conference on "Water and
Wastewater Management and Modelling'

Central University, Ranchi

January 16-17,
2018

Dr. S.K. Jena

National Remote Sensing Centre (NRSC) User
Meet-2018 on 'Space4All: For Inclusive and
Sustainable Growth'& Geospatial World
Forum 2018 International Conference

NRSC, Hyderabad

January 17-19,
2018

Dr. P. Panigrahi

National Seminar on 'Sustainable Rice
Production Technology for Increasing the
Farmers Income'

IGKV, Raipur

January 20-21,
2018

Dr. S.K. Jena

Review Workshop of the DST Funded Project
on 'Revival of Village Ponds through
Scientific Interventions'

WTC, ICAR-IARI, New Delhi

January 24, 2018




Dr. P.S. Brahmanand

Divisional Review Meeting of Foreign-
aided Projects

NRM division, ICAR, New Delhi

January 31, 2018

Dr. S.K. Ambast

1" International Extension Congress on

OSEE and ICAR-CIWA, Bhubaneswar

February 1-3,2018

Dr. H.K. Dash 'Extension Strategies and Challenges for

Dr. D. Sethi Doubling Farmers' Income'

Mr. S.K. Dash

Dr. G. Kar Annual Meeting of West Bengal Academy | West Bengal Academy of Science and | February 5,2018

of Science and Technology

Technology at CSIR-IICB, Kolkata

Dr. S.K. Ambast

Dr. S.K. Rautaray
Dr. M.K. Sinha

Dr. PK. Panda

Dr. S. Mohanty

Dr. P. Panigrahi

Dr. A.K. Nayak

Dr. O.P. Verma

Dr. D. Sethi

Mr. N. Manikandan

3"“ARRW International Symposium on
'Frontiers of Rice Research for Improving
Productivity, Profitability and Climate
Resilience'

ARRW & ICAR-NRRI, Cuttack

February 6-9, 2018

Dr. M. Raychaudhuri
Dr. S. Raychaudhuri

National Conference on 'Organic Waste
Management for Environmental and Food
Security’

ICAR-IISS& Bhopal Chapter of ISSS,
Bhopal

February 8-10,2018

Dr. R.K. Panda International conference on 'Sustainable | IIT, Roorkee February16-19, 2018
Dr. S.K. Jena Technologies for Intelligent Water
Management'
Dr. M. Das Meeting on 'Skill Development IMAGE, Bhubaneswar February 19, 2018
Partnership with Agriculture Skill Council
of India (ASCI)’'
Dr. H.K. Dash State Level Agricultural Exhibition Government of Odisha, Bhubaneswar | March 6-9, 2018
Dr. D. Sethi
Mrs. S. Naik
Mr. B. Dutta
Dr. R.R. Sethi Workshop on 'Prevention of Sexual ICAR-CIWA, Bhubaneswar March 8, 2018
Dr. R. Dubey Harassment at Workplace'
Mrs. S. Naik

All Scientists of
ICAR-ITWM

Krishi Jal Prabandhan Mela-2018

ICAR-IIWM, Bhubaneswar

March 17,2018

All Scientists of
ICAR-ITWM

'World Water Day’

ICAR-IIWM, Bhubaneswar

March 22,2018

Dr. S.K. Ambast

Dr. P. Nanda

Dr. S. Raychaudhuri
Dr. S.K. Jena

Dr. R.K. Mohanty
Dr. P. Panigrahi

Review Meeting of 'CRP on Water"

ICAR-IITWM at ICAR-HQ, New Delhi

March 23,2018

Dr. O.P. Verma

Nagar Rajbhasha Karyanvyan Samiti,
Bhubaneswar Ki 62vi Baitahk

IIT, Bhubaneswar

March 28,2018
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Dr. S. Pasupalak, Hon'ble Vice-Chancellor, OUAT, Bhubaneswar &

Dr. Dipankar Saha, Member, CGWB, MoWR, RD & GR, Govt. of India,

New Delhi on the occasion of ICAR-ITWM's 30" Foundation Day Celebration
onMay 12,2017
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ICAR- [IWM celebrated International Yoga Day Hindi Pakhwada at ICAR-IIWM during
onJune 21,2017 September 14-28, 2017
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Secretary DARE and Director General, ICAR,
Dr. T. Mohapatra visited ICAR-IIWM during
Brainstorming Workshop on November 22, 2017

¥ | .
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Visit of Watershed Development Doyens at ICAR-IIWM- Rajendra
Singh, Popatrao Baguji Pawar and Laxman Singh during ICAR-IIWM celebrated Agricultural Education Day'
Advanced Capacity Building Training Program under PMKSY on December 3, 2017

-8 b L, R
Human-chain formation during Vigilance Awareness Week (October 30-November 4, 2017)
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Krlshljal Prabandhan Mela at ICAR-ITWM Visit ofChazrman ASRB, Dr. A.K. Srivastava at ICAR 1IwM
on March 17, 2018 on February 3, 2018
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Model Trammg Course on 'Improvmg Iand and Waterproductmty through
soil and water management' at ICAR-IIWM during Jan. 31-Feb. 7,2018




Six groups of scientists of ICAR-IIWM adopted thirty villages across seven blocks
spreading over five districts of Odisha under the 'Mera Gaon Mera Gaurav' program.
Farmers' have been given mobile based services for pest and disease control in crops,
literature supports for soil collection, water storage and use, in-situ rainwater
conservation technique along with creating general awareness and imparted need based
training on various aspects of farming. Linkages have been established with state
government offices (seed production, organic farming, state agriculture and horticulture
departments etc.), OUAT, Bhubaneswar, KVKs, ICAR-CIFA, Bhubaneswar and other allied
organizations.

Information on villages adopted under MGMG Program

Group ID | Name of the villages Name of Block and District Number. (.)f
farm families
Group A | Khalibandha, Nuagaon, Sadeiberini, | Block-DhenkanalSadar 631
Gajamara, Saptasajyapada District-Dhenkanal
Group B | Bhakrasahi, Poijhari, Haladibasanta, | Block-Balipatna District- 439
Naranpur, Sarata Khorda
Group C | Sukalaaisanyapara, Alisha, Churali, Block-Satyabadi and 674
Parimanoipur, Sukalapara Kanas District-Puri
Group D | Chhatabar, Durgapur, Giringaput, Block- Bhubaneswar and 755
Haridamada, Jammujhari Jatni District-Khorda
Group E | Khadal, Irikundal, Hasimnagar, Block-Tirtol District- 271
Dhinkia, Bindhapada Jagatsinghpur
Group F | Madana, Naindipur, Chandapalla, Block-Garadpur District- 820
Patakura, Jagannathpur Kendrapara
Information on general awareness created
SL No. Subject matter
i) Irrigation scheduling for field crops
ii) Agro-techniques and value addition in tuber crops
iii) Distribution ofpineapple suckers (var. Queen) and banana saplings (var. G-9)
seedlings
iv) Benefit of line transplanting and fertilizer application in rice
V) SRI method of rice cultivation
vi) Problems and remedies in pumpkin, pointed gourd and potato
vii) Pest and disease control in rice and vegetable crops
viii) Pond-based farming system
ix) Swaccha Bharat Abhiyan, Soil health card, Awareness Gram Sabha
X) Soil sample collection and water conservation techniques
xi) Micro-irrigation
Xii) Rainwater conservation and rice-fish farming
xiii) Integrated fish-water chestnut co-production system
xiv) Integrated farming systems, pisciculture and poultry farming




Training and interaction meeting organized under adopted villages

Detail of programs

Place and date

No. of beneficiary
farmers

September 1, 2017

Visit of farmers in Kisan Goshti at International Centre for Foot and Chatabar, Durgapur, Giringaput, 60
Mouth Disease, Arugul, Bhubaneswar Haridamada and Jammujhari
villages
April 1,2017
Interaction meeting on problems in pointed gourd and potato Bhakarsahi, Balipatna Block 21
April 17,2017
Farmer-Scientist interaction on problems in ridge gourd and cucumber | Chatabar village 10
April 22,2017
Scientist-farmer interaction meeting on crop establishment, fertilizer Khalibandha, Nuagaon, villages, 149
application and irrigation methods for summer crops, and importance | Dhenkanal
of animal health management April 22,2017
Awareness program on ploughing Churali, Satyabadi, Puri 22
April 29,2017
Distribution of pineapple suckers (var. Queen) and training on its Khadala village, Jagatsinghpur 11
package and practices May 5, 2017
Training program on agro-techniques and value addition in tuber crops | Jammujhari village 32
May 6, 2017
Scientist-farmer interaction meeting on sowing and management of Sadeiberini, Gajamara, villages, 42
vegetable crops in up lands and rice cultivation in medium and low Dhenkanal
lands June 24, 2017
Field demonstration on farm mechanization Erikindala,Dhinkia villages,Tirtol | 20
block
June 24,2017
Interaction meeting on problems in pumpkin crop Bhakarsahi, Balipatna Block 19
June 28,2017
Awareness program on cultivation of kharif season rice, poultry farming| Alisha, Satyabadi, Puri 35
and pond-based farming system June 28,2017
Distribution of banana saplings (var. G-9) and training on its package Chatabar village 28
and practices July, 15 2017
Farmer-Scientist interaction on pond-based integrated farming system | Sukalpada, Puri 78
in waterlogged areas July 29,2017
Scientist-Farmers interaction meeting line transplanting and basal Sarat and Bhakarsahi villages, 16
fertilizers application for paddy Balipatna Block
July 29, 2017
Scientist-farmer interaction meeting on crop, nutrients and water Nuagaon and Gajamara villages, 68
management in rice and pulse crops; animal health management Dhenkanal
July 29,2017
Interaction meeting on water management practices and management | Madana Village, Garadpur Block, | 12
measures for control of pests and diseases in rice and vegetable crops | Kendrapara
August 26, 2017
Farmer-Scientist interaction on aquaculture Sukal, Puri 32
August 26, 2017
Farmer-Scientist interaction meet on pest and diseases problem in Haridamada village 5
paddy August 26,2017
Farmer-Scientist interaction meeting on line sowing in rice Dhinkia village, Tirtol block 10




Scientist-farmer interaction meeting on water conservation, insect and Saptasajya para and Sadeiberini 53
pest management, fertilizer scheduling in rice and pulse crops villages, Dhenkanal
September 23,2017
Farmers training on eco-friendly agricultural practices Sarat village, Balipatna Block 34
October 7, 2017
Interaction meeting on control of pests and diseases of rabi crops and Madana Village, Garadpur Block, 24
organized 'Awareness Gram Sabha' Kendrapara
November 2, 2017
'Rabi Kisan Gosthi'on demonstration of runoff recycling model for Chhatabar, Durgapur, Giringaput, 60
production and profit enhancement and drip fertigation in banana Haridamala and Jammujhari villages
November 10, 2017
Farmers training on cultivation practices for groundnut Bhakarsahi, Balipatna Block 40
November 18, 2017
Farmer-Scientist interaction meeting for enhancing productivity and Hasim Nagar village, Tirtol block, 15
income through integrating agriculture and aquaculture November 18, 2017
Scientist-farmer interaction meeting on crop and water managementin | Gajamara and Nuagaon villages, 68
kharifrice; conservation of rainwater in fields and its effective use Dhenkanal
November 25, 2017
Farmers training on rabi rice cultivation Alishavillage, Puri 15
November 29,2017
Scientist-farmer interaction meeting on mechanical harvesting of rice, Gajamara and Khalibandha villages, 57
growing pulses, groundnut, mustard etc. along with water, insect and Dhenkanal
pest management for rabi crops December 20, 2017
Farmer-Scientist interaction on vegetables crops for rabi season Jammujharivillage 25
December 23,2017
Farmer-Scientist interaction on integrated farming system and water Bindhapada village, Tirtol block 10
management in rabi and summer crops January 20, 2018
Awareness meeting on insects pest and diseases in groundnut crop Bhakarsabhi village 26
January 27,2018
Farmer's-Scientist's interaction on salinity of groundwater in Sukal village, Puri 21
waterlogged areas February 4, 2018
Farmers' interaction meet on integrated farming system, soil Hasimnagar village 15
management, fish culture, water management in rabi and summer crops | March 3, 2018
Farmer-Scientist interaction on water management in summer crops Durgapur, Giringaput, 05
Haridamada villages
March 5, 2018
Interaction meeting on improving the productivity of rabi mungbean Sarat village 31

March 14,2018
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The Director and staff of ICAR-IIWM, Bhubaneswar participated actively in
Swachh Bharat Abhiyan and 33 number of cleanliness campaigns were conducted
during 2017-2018 in the Institute main campus, public places and tourist spots.
The Swachhata Pakhwara was celebrated during May 16-31, 2017 as per the
directives of ICAR and Government of India. Physical cleaning of drainage lines,
wastewater treatment using filters ensured better sanitation and solid waste
management in the institute campus. Shri Sudarshan Bhagat, Hon'ble Union
Minister of State, Agriculture & Farmers' Welfare, Gol visited the wastewater
treatment site of the Institute during his visit. Other activities viz. clearance of E-
waste, pruning of shrubs, beautification of the Institute and plantation of tree
saplings were also performed during the period.

All the staff members actively participated in cleanliness campaign on the
occasion of celebration of 'Sewa Diwas' during September 15- October 2, 2017.
Swachhata Shapath was administered by the Director of the institute to all the staff
members twice on September 15 and October 2, 2017. During cleanliness drive,
weeds and polythene articles were removed from the institute campus;
participated in scrapping and removing of silt/soil deposited on both the corners
of Daya River Bridge, 20-km away from the Institute. The staff members also
participated in removal of night soil and slit deposited in the drainage line causing
severe obstruction to the sewage /toilet water flow on the occasion of celebration
of 'Samagra Swachhta Diwas' on September 24, 2017. An awareness campaign
was organized for public about the need for creating proper toilet facility in the
disadvantageous areas. They also participated in removing weeds and non-
biodegradable articles like, plastic and polythene adjacent to the main road
passing through the Santal Sahi Basti. Major emphasis was given on eradication of
most obnoxious weed Parthenium sp. on the occasion of celebration of 'Sarvatra
Swachhta Diwas' on September 25, 2017. On October 1, 2017, ICAR-IIWM staff
cleaned the premises in front of Nandankanan Zoo. Six persons were awarded
with Swachhta Puraskar-2017 for their excellent efforts in ensuring their
surroundings clean and for their overall initiative and leadership in Swachh
Bharat Abhiyan on the occasion of Gandhi Jayanti on October 2, 2017. Dr. PS.
Brahmanand, Principal Scientist & Nodal Officer, Swachh Bharat Abhiyan
coordinated these activities.



A brief account on Swachha Bharat Abhiyan at ICAR-IIWM (April 1, 2017-March, 31 2018)

S.No. | Nature of Activities Number of Events = Number of Hours
1 Digitization of Office Records/ e-office 02 05
2 Basic Maintenance 24 48
3 Sanitation and SWM 03 06
4 Cleaning and Beautification of Surrounding Areas 09 18
5 Vermi-composting/Composting of Bio-degradable Waste Management & 02 02
Other Activities on Generate of Wealth for Waste
6 Used Water for Agriculture/ Horticulture Application 02 04
7 Swachhta Awareness at Local Level 09 18
8 Swachhta Workshops 01 02
9 Swachhta Pledge 04 01
10 Display and Banner 05 -
11 Foster Healthy Competition 02 02
12 Involvement of Print and Electronic Media 03 =
13 Involving and with the Help of the Farmers, Farmwomen and Village Youth in 05 10
Their Adopted Villages (No. of Adopted Villages)
Total Number of Staff Involved in the Activities 1096 (Combined Number on All Basic
Cleanliness Activities with an Average
of 45.6 Persons per Activity)
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ICAR-Indian Institute of Water Management

Personnel

As on 31-03-2018

_ 1 Mrs. Sunanda Naik| Asst. Chief Technical Officer
Sl. No. | Name Designation 2 Mr. Chhote Lal Senior Technical Officer

1 Dr. R.C. Srivastava# Principal Scientist 3 Mr. R.C. Jena Technical Officer

2 Dr. Atmaram Mishra Principal Scientist 4 DAgh S nehiliuieshmealOtcey

3 DrLM.D Princioal Scientist 5 Mr. S.K. Dash Technical Officer

L vas r?nc?pa c?en TS 6 Mr. B.K. Acharya Technical Officer

4 Dr. S. Roy Chowdhury Principal Scientist 7 ML S. Lenka Technical Officer

5 Dr. P. Nanda Principal Scientist 8 Mr. P. Barda Senior Technical Assistant

6 Dr. RK. Panda Principal Scientist 9 Mr. A.K. Binakar Senior Technical Assistant

7 Dr. S.K. Rautaray Principal Scientist (Driver)

3 Dr. G. Kar Principal Scientist 10 Mr. L. Singh Tiyu | Senior Technical Assistant

(Driver)
9 Dr. S.K. Principal Scientist
" Jena DR e 11 Mr. A. Parida Senior Technician
10 Dr. M. Raychaudhuri Principal Scientist
11 | DrS Raychaudhuri | Principal Scientist | ADMINSTRATION |
12 Dr. RK. Mohanty Principal Scientist SL. No.| Name Designation
13 Dr. M. K. Sinha Principal Scientist 1 Mr. S.K. Singh Administrative Officer
14 Dr. K.G. Mandal Principal Scientist 2 Mr. Vinod K. Sahoo | Finance & Accounts Officer
15 Dr. H.K. Dash Principal Scientist 3 Mr. A. Mallik Asst. Administrative Officer
16 Dr. PK. Panda Principal Scientist 4 Mrs. M. Padhi Private Secretary
17 Dr. A.K. Thakur Principal Scientist 5 Mr. Trilochan Raut | Personal Assistant
18 Dr. P.S. Brahmanand Principal Scientist 6 Mr. ]. Nayak Assistant
19 Dr. S. Mohanty Principal Scientist 7 Mr. RK. Dalai Assistant
20 Dr. D.K. Panda Principal Scientist 8 Mr. AK. Pradhan Upper Division Clerk
21 Dr. Ranu Rani Sethi Principal Scientist 13 xr gg IIZ[hathk Epper gmswn ((:jlleﬂ]((
— — r. C.R. Khuntia ower Division Cler

22 Dr. A.K. Nayak Principal Scientist 11 Mr. B.S. Upadhyaya | Lower Division Clerk
23 Dr. P. Panigrahi Senior Scientist 12 Mr. S.C. Das Lower Division Clerk
24 Dr. O.P. Verma Scientist
25 | Dr.SanatanPradhan | Scientist . SUPPORTING
26 Dr. Debabrata Sethi Scientist sLy, I De.51gnat10n
27 B IR Doy Scientist 1 | Mr Sanatar.l Das Sk?lled Support Staff
28 Mrs. Prativa Sahu* Scientist 2 | Mr B.N. Naik Skilled Support Staff
29 Mr. N. Manikandan Scientist 3 | Mr. S.K. Panda Skilled Support Staff
30 Mr. Abhijit Sarkar Scientist 4 | Mr.B.Dutta Skilled Support Staff
31 Mr. Partha Deb Roy Scientist #-on deputation

*-on study leave (since August, 2017)
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Dr. Hemant Kumar Das, Principal Scientist (Agricultural Economics),
joined ICAR-IIWM on April, 01, 2017 after transfer from ICAR-CIWA,
Bhubaneswar.

Mr. Saroj Kumar Singh, Administrative Officer, joined ICAR-IIWM on April,
01,2017 after transfer from ICAR-IIMR, Hyderabad.

Dr. Debabrata Sethi, Scientist (Veterinary Extension), joined ICAR-ITWM on
July 03,2017 on transfer from ICAR- CSWRI, Avikanagar.

Mr. Partha Deb Roy, Scientist (Soil Science), joined ICAR-ITWM on July 10,
2017 ontransfer from ICAR-NBSS & LUP-RC, Jorhat, Assam.

Dr. D.K. Panda promoted to Principal Scientist through CAS of the ICAR
w.e.f. October, 24,2015.

Dr. R.R. Sethi and Dr. A.K. Nayak promoted to Principal Scientist through
CAS of the ICAR w.e.f. September 4, 2016 and December 27, 2016.,
respectively.

Mr. Chottelal promoted to Senior Technical Officer through DPC w.e.f. June
29,2015.

Mr. R.C. Jena, Mr. P.C. Singh Tiyu, Mr. S.K. Das, Mr. B.K. Acharya and Mr. S.
Lenka promoted to Technical Officer through DPC w.e.f. December 19,
2015, December 29, 2015, February 24, 2016, May 21, 2016 and April 18,
2017, respectively.

Mr. AK. Binakar and Mr. L. Singh Tiyu promoted to Senior Technical
Assistant (Driver) through DPCw.e.f.June 29, 2016.



ICAR-Indian Institute of Water Management

Budget &
—xpenditure

2017-18

The Budget & Expenditure for the financial year 2017-18 in respect of ICAR-IIWM,

Bhubaneswar
(Figures in lakhs)
I Grants for Creation of Capital Assets (CAPITAL) 75.00 66.44
II Grants in Aid-Salaries (Revenue)
Establishment Charges 762.00 759.62
111 Grants in Aid-General (Revenue)
1 Pension & Other Retirement Benefits 4.50 4.50
2 Travelling Allowances 15.00 13.86
3 Research & Operational Expenses 104.26 49.82
4 Administrative Expenses 135.00 124.51
5 Miscellaneous Expenses 20.00 14.42
Total Grant-in-Aid-General 278.76 207.10
Total Revenue
(Grant-in-Aid-Salaries + Grant-in-Aid-General) L e
G. TOTAL (Capital + Revenue) 1115.76 1033.16
| AICRP on WM | 2187.00 | 2185.51
| Agri-CRP on Water | 375.00 | 294.67
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HIP3F
ICAR

(April 2016- March 2017)

Address : P.0O. Rail Vihar, Chandrasekharpur Bhubaneswar - 751 023, Odisha
Website ID : http://www.iiwm.res.in

Section 1: Vision, Mission, Objectives and Functions

Vision
Sustainable development of on-farm water management technologies for enhanced

agricultural productivity and improved livelihood under different agro-ecological
regions.

Mission

Basic, applied and strategic research activities to address diversified water management
issues with institutional linkages, infrastructural support and capacity building to
achieve sustainability and growth.

Objectives
e Agricultural water managementand conservation measures
e Enhancing water productivity
e Capacity buildingand human resources development
Functions

¢ Todevelop efficient utilization, management and conservation of on-farm water
resources for sustainable agricultural production.

¢ Tomanage excess water inagricultural lands.
¢ Todevelopsustainable cropping systems in relation to the availability of water.

e Devising multiple uses of water in agricultural production programs to enhance
water productivity.

¢ Toreusepoor quality groundwater, industrial and municipal waste waters.

e Todisseminate technologies through peoples' participation.
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HTERITIT - WA STeT el HeT
ICAR - Indian Institute of Water Management
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